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Symbol of Advanced Design 


Radio Tubes, Foto - Lectric Tubes, Television Tubes 
sold under the brand represent 

the last word in Tube Engineering at all times. 


NEW TYPES 

SPEED 234, a radio fre¬ 
quency pentode in the 2 
volt, low wattage series. 
Because of the outstanding 
characteristics of this tube, 
it will eventually supplant 
the type 232, except for 
detector use. 


SPEED 282, a mercury 
vapor rectifier, fills the 
demand for increased 
power, smaller envelope 
dimensions, improved 
regulation. It will even¬ 
tually supplant the type 
280 in the new receivers. 


SPEED Triple-Twin, an exclusive develop¬ 
ment of the SPEED laboratories, illustrated 
in last month’s issue. Type 295 AC; type 
291 DC; type 293 for automobile use. 




REGULAR TYPES 

Receiving Tubes 


General 

General 

AC Series 

/9C Series 

224 

201A 

235 

199 

551 

VC Dll 

226 

WD12 

227 

120 

245 

140 

247 

1I2A 

171AC 

171A 


200A 

Triple-Twin 

222 

Series 



Special AmpI 

291 

Series 

293 


295 

210 


250 


A utomobile 

Spar ton Set 

Series 

Series 

236 

S82B 

237 

S83 

238 

S84 

239 

S85 

Lov^ Wattage 

Rectifier 

Series 

Series 

2?0 

280 

231 

281 

232 

282 

233 


234 


Other new 

important types 

will shortly 

be announced. 


FotO'Lectric Tubes 

Five types with several different basing arrangements. For use with 
DeForest Phonofilm, Kinoplay, Weber, Platter, Holmes, DeVry, RCA 
Photophonc, Powers, Pacent, Royal, Uni\ersal, Gries, Western Electric 
and many other types of equipment. 

Standard gas-filled types, red sensitive, caesium on caesium-oxide, 
silver-oxide base. Guaranteed against defects. 

Television Tubes 

One inch plate, Wall Electrode type for operation in plate circuit 
of type 171A tube and uith plate current limitations in circuit of 
types 245 or 247. 


CABLE RADIO TUBE CORP.: 

Mdil current bulletins on items checked: 

Q Radio Tubes Q Foto-Lectric tubes 

Q Television Tubes 


Crater type, in standard diameters of .020'", .030"", .040'". 

Other sizes available on special order. 

SeticI Coupon for Current Btilletins 


I me 

Addrcii 

City and Stale 


CABLE RADIO TUBEcoRR 

230-240 NO.NINTH ST. BROOKLYN,N.V. 
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NOTICE TO ALL 

EMPLOYES 


40 % 


REDUCTION 
IN WAGES/ 
EFfecfivc af- once 


WORK FOR YOURSELF 


If they’ve cut your pay —go to work for yourself! Put in as 
many hours as you like. Set your own prices. Name your 
own pay. Be independent! You can, if you’re an R. T. A. 
Certified Radiotechnician engaged in the highly profitable 
business of servicing all kinds of radio sets and equipment. 
Here is a field that actually tteeds trained men, and R. T. A. 
has made it possible for you to break in and make money 
almost at the very start. 

A Wonderful, Practiced Plan 

The Radio Training Association of America is not just a 
school that merely gives you a certain amount of radio 
fact, then leaves you to shift for yourself. Indeed not. You 
really become a lifetime member of the great R. T. A., 
and with your course you get the fine R. T. A. Set Ana¬ 
lyzer and Trouble Shooter illustrated here. With this 
equipment and your R. T. A. training you’ll be able to 
locate the trouble in any set, quickly, and get a good big 
price for the few minutes needed for the repair. That’s 
what makes the R. T. A. plan so practical; you begin 
making real money almost immediately after joining. As a 
member of R. T. A. you should be the most popular radio 
service man in town — your income limited mainly by your 
willingness to work. Up to $20 a day is easy. 


**You bef I can fix it 
but I have 3 jobs ahead 


of yours. I’ll be over 


an 


in 


hour! 




^is excellent 
set analyzer 
and trouble 
shooter included 
with our course 
of trainin 


NO-COST 
MEMBERSHIP 
PLAN 

We have worked out a truly 
wonderful plan whereby 
R, T. A, membership, the 
R. T. A- Course, and the 
R. T. A. Set Analyzer and 
Trouble Shooter need not cost you a cent. The 
coupon will bring you full particulars. Clip— 
nil in—mail now! Today! 

Radio Training Association of America 
4513 Ravenswood Ave.. Dept, rca- 5 Chicago 
Send me full particulars of your No-Cost Member¬ 
ship Plan. 

Town _______ Stale. _ 


RADIO TRAINING ASSOCIATION OF AMERICA 

4513 Ravenswood Avenue Dept. RCA-5 Chicago, Illinois 
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Contents of This Issue 


In Forthcoming Issues 


PICTCRF'.S BV WIKlv In this interestinjr article the author 
tltvserihes the proee.sstvs inxolvetl in sentlin^ pictures, almost 
instantanetMisly, to remote points. 

.\ NOVEL SHORT-W.WE .\D.\PTER. Vo eliminate the 
faults in poxvt‘ri/,in|r prt‘x ious dt‘sijrns tif slu>rt-xvax e atlapters, 
the author desig:ned a novel and eltieient sy.steui of eonnee- 
tion xvliieh is deserihetl in t let ail. 


R E-R.\N(51N(5 .M F'/I'F'.RS. Niiinerou.s articles de.serihin^ the 
proeethire in re-ran^in^ meters liavt‘ appeared. None of 
ilienu lioxvever, have eontainetl the teehnit'al “meat” that the 
Service .Man xvill find in this treatment of an important 
su hje(’t. 

.\ ShJ-FiCTI Vl\ CRX'ST.M. R E('l\l VF'JL Radio receivers 
which depend upon tlie “natural rectifier” for operation 
may he huilt xvith “hand selection” as deserihed in detail 
in this article. 


K.X1>I0-CIUXFT Is published monthly, on the fifth of the month preceding that of 
dat(>; Its subscription price is $2.50 per year. (In Canada and foreign countries, 
13.00 a year to coier additional postage.) Entered at the postoffire at .Mt. .Morris. 
111., a- matter tiiuler the ic t of .X|ar«li Isiu. 'Iradrtiiaik and 

co|i>right In |termi'Si<»ti nf Ocrn'iia^-k I'tilUI* ation*, iju.. PS I‘ark Clare. N. Y. C. 


Text and illustrations of this magaaliie are copyright and must not ha reprodiieod 
Vkithnut pet mission of the cop.v right owners. We are also agents for WON OKU 
STUUIKS anil XVt>NliEU STtUilKS (|l'.XUTKUl.Y. SutiHerlptloii*. to these inaga- 
7 ,lm-» ma.v be taken in coinbinal ion with Il.XOlll-eU.XFT at reduced Club rateR. 
xVriie fur information. 


Ctip.Nright ih'ji (;::u.\>j|t.\rK iTitue.xTlONS. i.NO 
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TECHNLCRAFT PUBLISHING CORPORATION 
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OPPORTUNITIES 


are many 

for the Radio 


Don’t spend your life slaving away in some dull, hopeless job! Don‘t be 
satisfied to work for a mere $20 or $30 a week. Let me show you how 
to get your start in Radio—the fastest-growing, biggest money-making 
game on earth. 

Jobs Leading to Salaries of $SO a Week and Up 

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman 
and in Service and Installation Work—as Operator or Manager of a Broad¬ 
casting Station—as Wireless Operator on a Ship or Airplane, or in Talk¬ 
ing Picture or Sound Work—HUNDREDS of OPPORTUNITIES fora 
real future in Radio! 

Ten Weeks of Shop Training 

We don’t teach by book study. We train you on a great outlay of Radio, Tele- 
vision and Sound equipment — on scores of modern Radio Receivers, huge 
Broadcasting equipment, the very latest and newest Television apparatus, Talk¬ 
ing Picture and Sound Reproduction equipment,Code Practice equipment, etc. 

You don’t need advanced education or previous experience. We give you— 

RIGHT HERE IN THE COYNE SHOPS — the actual practice and experience 
you’ll need for your start in thisgreat field. And because weciit out all useless the- 
oryand onlygivethat whichis necessary you get a practical training in 10 weeks. 


Trained Man 


TELEVISION and TALKING PIQURES 


And Television is already here! Soon there’ll be 
a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television 
now can have a great future in this great new 
field. Get in on the ground-floor of this amaz¬ 
ing new Radio development! Come to COYNE 
and learn Television on the very latest, new- 



Many Earn While Learning 

You get Free Employment Service for Life. And 
don’t let lack of money stop you. Many of our students 
make all or a good part of their living expenses while 
going to school and if you should need this help just 
write to me. Coyne is 32 years old! Coyne Train¬ 
ing is tested—proven beyond all doubt. You can find 
out everything absolutely free. Just mail coupon 
for my big free book! 

H. C. Lewis, Pres. RADIO DIVISION Founded X899 

COYNE Electrical School 

500 S. Paulina St., Dept. 52’8H Chicago, Ill. 


est Television equipment. Talking Picture and 
Public Address Systems offer opportunities to 
the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare 
NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talk¬ 
ing Picture and Sound Reproduction equipment. 

All Practical Work 

At COYNE In Chicago 

ALL ACTUAL, PRACTICAL WORK. You build 
radio sets, install and service them. You actually op¬ 
erate great Broadcasting equipment. You construct 
Television Receiving Sets and actually transmit your 
own Television programs over our modern Tele¬ 
vision equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless 
Operating on actual Code Practice apparatus. We don’t 
waste time on useless theory. We give you the prac¬ 
tical training you’ll need—in 10 short, pleasant weeks. 


Mail Coupon Today for All the Facts 

I H. C. LEWIS, President 

I Radio Division, Coyne Electrical School 

I SOO S. Paulina St., Dept. $2-8H Chicago, 111. 

I Dear Mr. Lewis: — Send me your Big Free Radio Book, and 
I all details of your Special Offer. 

I 


I Name.. 
\ Address 


I 

I 


City 


State 
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SEND NO MONEY 



Clip and mail to us the coupon below. We will send you either one 
or both hooks through the Express Company for your inspectioHm 
You have the privilege of keeping or returning them. 



Volume /, 1931 Edition 


If you want a complete set of 
al Radio Diagrams, you must 
have both volumes in your file 


Both volumes of the OFFICIAL RADIO SERVICE MANUAL will 
Zive- you the most complete set of circuit diagrams ever published 
for the Radio Industry, Every Radio Service Mao and Dealer should 
have them available for immediate use in his business. Professional 
set-builders and amateurs will find them instructive and helpful. 



f'o/umr //, 1932 Edition 


Briefly outlined below are the “hiRb spots" that are to be 
found in the 1931 Manual—the first complete radio service 
manual ever to he published. Over twenty-seven thousand 
copies of this edition were sold to members of the radio in¬ 
dustry. This assures yt>u of its importance to those en¬ 
gaged in radio and how valuable it is to them. 


Partial Contents 

Wiring diagrams of radio sets manufactured since 1927, and 
many earlier ones of which there is any record elsewhere. 

650 pages of helpful radio-servicing material. 

Complete course of instruction for Radio Service Men. deal¬ 
ers, manufacturers, jobliers, set builders and amateurs. 


(Here arc but a few of the subjects covered in the special 


course of instruction). 

Amplifiers 

Antennae 

Automotive Radio 

C'ondenscrs 

Detectors 

I .liminators 

^^ctcrs 


Power-Supply Systems 

Radio Phonograph 
Equipment 
Resistors 
Short-Wave Sets 
Speakers 
Tulles 


Get Supplements FREE with the 
NEW 1932 MANUAL 

There is so much new ni.iterial in this M.iniial. that ,a Service Man 
or dtaltr would l>e lost without it when calleil to service a set. In¬ 
formation ,il)oiit new rondels which have been on the market only a 
few weeks are coiit.ained in this l)ook. The 1932 Manual makes the 
service kit complete. 

The 19.12 M.atuial contains a l ull Radio Service Guide and a Complete 
Directory of all 19.11-19.12 R.adio Diagrams, also minlels of older de¬ 
sign. Kveryone in the Radio business should have a copy. Send for 
\ ours today I 

Partial Contents of Volume II 

A step-hy-step analysis in servicing ,a receiver which emI»odies in its 
de>ign every iKrssihle combination of modern radio jpractice; it is fully 
illustrated and thoroughly explained. It is the greatest contribution 
to the radio service field. 

C h.art showing the o]>eratioii of all types of vacuum tulxjs. whether 
new, ohl or ribsolete. .\n e.xclii«ive resunu- iif the uses of the i*entodc 
and \‘ariabIe-Mit Tul>es and their char.acteristies. 

Complete discitssum of the superheterodyne and its inherent peculiari¬ 
ties. .\lso a special chapter on tools U'^ed on superheterodyne circuits. 
Schematic diagrams and circuits Ccpmplete with ccplnr endings. 

Important ch.apters on conmiercial aircr.ift ratlio ef|nii>ment: new data 
(»ii commercial short-w.ave receivers .and converters. 

Servicing and installation of pulilic address sy.stenis and talking ma- 
cliiiic ecinipment. 

Standardized cohtr-codings for resistors. 

Operation of old .'iihI new testing ef]uipnient: tube voltmeter.s. output 
meters, oscillators .and aligning tools. 

A full section on Midget r.a<lios—their design, circuits. m,d types. How 
to service them most economically. 

llttiulreds of scheniatic d!;igrnm> of ohier ratlio receivers which have 
never licen published. 

lllaiik pages for recording notes, diagrams and sketches; these pages 
are transferable to any part tif the Imok. 

Coni>on page for free tpiestions and answers. 


$4.50 Complete with Supplements MailCouponTOOAY! 


GERNSBACK PUBLICATIONS. Ine. \ 

9$,90 Park Plae«. New York, N. Y. I 

send ui<- f«»r rilKE irutHTlion th** lurnks | 
I huvr t hct ketl lielow. I uo<terst;nul ilp.tt t . 
tpiay examine them carefuILv. nnd >Ipou1iI I tU* i 

to kiep them. 1 tvUI pay the full ropii. i 
pills the feu u-nts fur earrylng charco. ThU * 
offer is up-pd only In the I'.S A. I 

( ) Vulunpp I. i;»3l Manual, with Supple- | 
nients. $4.Ml | 

( ) Viplume 11. 1932 Manual, with Supple- * 
iTieiits to lie nialletl Free c\ery 60 day«. | 
S.VOO I 

( \ UOTIl ROOKS FOU 19.011 I 

SAsn: . j 

AhliKKSS . I 

FITV ... STATE. I 


650 PAGES 

(Complete with Supplements) 

Over 1,500 Diagrams, Charts 
and Illustrations 
Flexible, Looseleaf Binder, 
9 X12 inches 


$5.00 Complete with Supplements 


OVER 1,000 PAGES 

(Includinj( Supplements) 

Over 2,000 Diagrams, Charts 
and Illustrations 
Flexible, Looseleaf Binder, 

9 X12 inches 


« 
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815 Lo<s of 48 foreign stations 

received in U.S. a^ain Prove 

SCOTT ALL-WAVE 

the One Round the WorldReceiver 


JANUARY LOGS 
From Scott Owners 

Stations Hum 

UtrtitrA of I. 

VK3ME 
VKJME 
KKD 
J?ltO 
KVA 
HKM 
UKA 
O.SSvV 
|<K<t 

H3I<’D _ 

I'ONTOIBE 

/EESEN Crrmar.y. 


Auiitrrtlin 


Goto mb II 


Ifnly. 


Fmnrv 


CplombiA 


En<tftn«4. 


Colambi 


I rido-Ghlnn . 


IJiS 
r.Hw 
IIKE 

(;bu 

OHS 

MKC 

I’H \r)o 
RABAT 
VRT 

r>>ri 
11 KF 
CTIAA 

rrs 

Kr.XO 

oxy 

iiriDR 
J1AA 
I JA' 
NV-IS 
YVSliMO 


ArsentlpiA . 
Entlund. . 
ColambiA.. 
I ocUnd. . 
Fncland . 
Colombik. 
Ef iikdor. 

Mnrrorco. 

Hermudo. 

Cub*.., 

CNilembin.. 

PortuKut. . 

Fn»Tic*. 

Rnwkir. 

I>cnini«rk 

EeuJtdor. 

Japan.. . 


Riiwain. . . 
uela 


From New York and San Francisco —from 
Canada and the Gulf Coast—from ever\Avhere 
in the United States—verified logs of foreign 
reception have poured in—815 in all—during 
the month of January. The most distant station 
was 10,500 miles away from the receiver! And 
most of the logs that came in were of stations 
over 6,000 miles distant. 


These logs — this reception of foreign stations 
was accomplished with Scott All-Wave Receiv¬ 
ers operating under all possible conditions. The 
results obtained are, therefore, AVERAGE— 
and represent the results YOU will get when 
YOU buy a Scott All-Wave for vourself. They 
constitute actual PROOF of the SCOTT ALL- 
WAVE^S ability to give 
daily ’round the world per¬ 
formance. Not just once in a 
while — but daily, summer 
and winter. And by recep¬ 
tion, we mean loud, clear, re¬ 
production — ample volume 
—clear, undistorted tone— 
thoroughly satisfactory in 
every way. 


SCOTT 

ALL- WAVE 

15-550 METER 

iSttperhe tro dune 


The E.H. Scott Radio Laboratories, Inc. 

4450 Ravenswood Ave., Dept. ^.52 Chicago, III. 

Send me full particulars of the Scott All-Wave, IS-SSO 
meter Superhetrodyne. 

□ DXER □ SET BUILDER □ DE.ALER 

. 


Street 


Send COUPON 


forftdl 


PARTICULARS 


A radio that does not cover a 
ranRe ot 15-550 meters is com¬ 
pletely out of date. But you want 
more than just a set that “dials’* 
15-550 meters. Even “promises’* 
of foreign reception won’t do. The 
set you want is the one that can 
l*R(>\'K its world-wide prowess 
BEFORE you buy it. That ON’E 
receiver is the ^ott AII-Wave 
15-550 Meier Superhetrodyne— 
a Custom built jewel of advance<l 
design ami precision engineering. 
The coupon will bring you full 
details — and you’ll be happily 
surprised at the modest price. Clip 
— fill in — mail the coupon now. 

The E. H. SCOTT RADIO 
LABORATORIES. Inc. 

{Formerly Scott TransformtT Co.) 

44')0 Rjvenswood Avenue 
Dept. C-52 Chicago, Illinois 
























A slender silk-covered Curd runs from afuenna and 
ground jH>sis (no counection with (toner uiritig) to the 
neat, entirely insulated push button of the BLAH BLVIl 
ELIMINATOR, which can he carried anywhere—to the 
customer’s armchair, ironing hoard, or under the din¬ 
ing table. Otie sample, to evvryoue (note this ftroiectioti') 
Sl.OO postpaid; to dealers and service men only, 1/2 
dozen S4,()(), 1 dozen S7.00 postpaid. Cash in adNance; 
no accounts opened. Aiottey promfttly refntideJ on re¬ 
turn of any sample in perfect condition within ten days. 


BE THE BOSS 0F^y6uR OWN 

RADIO 

HERE’S 
THE 

SERVICE 
MAN’S BEST SELLER 

Doubles the Enjoyment 
from Any Radio 


BLAH BLAH 
ELIMINATOR 

\YHE you ihink a broadcast 

receiver is a sharp-tuning, sensitive 
one with gt)od tone fidelity. Hut that cus¬ 
tomer ol yours— what does he thiuh? Show 
him a ladio that he tan “shut up” at the 
touch of a billion, without getting up from 
his cliair, \\rliene\er it starts a volley of 
wiiatever he may call ‘M)lah.” There^s a 
regular radio —that’s what Mr. and Mrs. 
Customer will think—an<l especially when 
the telephone rings! 

Why not convert their old radio into a 
“regular” one, charging them onlv $1.00 
for the Hr.AH HI.AH KLLMINATOK and 
50 cents for your installation?— over half 
of which total represents your profit. 

Think of the market— everybody that 
has a radio! Tell them in a minute what it 
will do— demonstrate it on any set in an¬ 
other minute. Sell only ten a day—install 
them on the spot, tlieyhe small and light to 
carry—and y^oii liu\e a mighty^ nice in¬ 
come, l)esides whatever e]^e you take in. 

Send for \our initial supply' to<lay—be the 
first in your community to ofler this serv¬ 
ice that will he talked about at every gath¬ 
ering! 



COMPO MFC. CO., 


1255A S. Michigan Ave., 


Chicago 
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Service 


efS Men 


UTORiAL Rights 



Representatives everywhere are makinp: bip: money 
with this most beautiful line of midget and console 
quality receivers. . . . The manufacturer protects your 
locality for you. ALL BUSINESS FROM THAT TER¬ 
RITORY IS YOURS. ... The lino is the most com¬ 
plete ever offered and includes five and six tube T.R.F. 
sets, six tube superheterodynes, four tube short-wave 
adaptors, and nine tube all-wave combination receivers. 
EVEN A MOST COMPACT AM) SIMPLIFIED 
AUTOMOBILE SET WILL SOON BE READY. Our 
complete television model is now in the course of con¬ 
struction. No matter what others may offer, you can 
be in a position to present something: for less. . . . 
Write on your business letter-head or send us your 
business card. Only one representative selected for 
each territory. Be the first in >oiir locality. 


Model 5B (nbovO> 

Fbcs 2--’3r.'s; 1—-21; 1—*!7: 1 
'80. no Vnlts AC. 50 m CO 
Cycles. Height Wliltli 

ll". Uenth 9". ll/iiiiid ardi 
Tiiodel Willi two-toned .\merirati 
Wfllnut <*!i)iiriet. Fiill-rlslon tiial 
with trnvellns UffUt Irttlirator. 

Ttynnmlc Sneaker. AC Model. 

$14.25 less tulies. CO.MIM.KTR WITH AIU Tnirs TClU'S $16.75. 
liC Model alsoi 

Model 5A has same characteristics as 5B hut cahltiet Is of (loliitetl ( 0 |> 
(leslt.'ii ami dark .American Walnut llnisli M .\1(m|?I. $14.25 less iuIh-s. 
COMPI.ETlv WITH AlirTfUl S TIDES $16.75. DC Mmlel also. 


4 Tube Short Wave Converter. 
T'ses 1—'27; 1—'24: 1 — ‘51: 1 
'80. Triple Switch Inc Arrmice- 
iiieiit. No idnc'in tolls. I'\ill- 
vUlon dial with iravrllrh: llclit. 
Special Iwo-toniHl Walnut eah- 
liii-t. .\i|}i|iU'r potiiierled to any 
receiver utakes it a siiperhetern- 
dyne uii short waves. Power 
supply is aelf-coptalned unit. 
I'seil on AC or battery oj>erat(M| 
rerrivera Smooth tuning by 
means of high ratio tuning dl.il. 
llcltiht nV4". Width 13'4". Depth 
O’i". Ar .\Iu.U.|. $14,25 less tubes. 
CO.MIM.KTE WITH A Hi' T I K U S 
Tl lil^ $16.25. 


Model 6A (above). 

Uses 2—'2-rs; 2—'Sr.'s?: 1— '47: 
1— '80. no Volts .\C. 50 to 
€0 Cycle*, ritra-aeiisltlve Dy¬ 
namic Speaker. Tone Control. 
Hum Control. Pull-vision Dial. 
Hall-bearliii; CoiHlcnscrs. Cah 
inet of ii’lected art (trained 
.American Walnut, llelk'lit 18”, 
Wldtli 15-. Depth 9”. Weight 
IHVi Ills. AC Mo-lel. $16.75 
less tiitics. COMPhPTi; WITH 
AllCTint'S TIHES. $20.25. 
DC .Mtulel also. 


MODEL (iSA SI PEKHETEKODYNE. 


!• TUBE ALL WAVE COMBINATION. 


UiM 2—'51'*; 2 — ’21'*: 1— ‘17: 1 — ’80. t'ircnli tNclnslvcIy our own —• 

eenaitivlty of any nhu- lube n-celver. I Iti a-ifemihlvc Djii.iinli- .sppjiki-r. Tone Con¬ 
trol. Hum Contnd Full-vision dial. I’.all bvarim; rondeii'fers. Cahiiiet of Mlecterl 
art (trained American Walnut. Ileiclit 18", Width 1.5”. Ib-pIli 9". WaitJbt _*5 lbs. 
AC Model, $18.75 less tuiies. Cu.MI’I.KTL WITH AKi TI lU’S Trf.KS $21.75. 


fscs 3- ‘rr-: .3— ■2l's. I ’27: 1 —'47; 1- 80. This Super Superheterodyne ha* 
two full vision «tiais with triple swllcliintf arramzvincnt. .\'o troiililesoiiie iihiit in 
culls. EveryrHu- < ai' enjoy alniplitlett tuiilm: uii all ware bands Even a child can 
operate successriilly. 'Tunliii; by six vailalilc condensers tl inldset). t an be bad 
in uiUit^et lyiie cabinet or consolette. llelKht ID”. Width IS", Depth 10%". 
$37.50 less lube*. COMPUsTTE WlTU ABCTUUUS TLliElS. 142.C0. WBliiht 30 ibs. 


LEGION RADIO MFC. COMPANY 


TRIAL ORDERS ACCEPTED 


ir,4 WEST 22nd ST. 


TW t Ttn - vrkDT- IVT V' shipments made within 24 HOURS. 

JJept. KL-.> JNllilV lUKK, IN. 1. ah Prlres Net. F. O. n. New York City. C O. 1>. Orders must 

be accompanied by at least 20% of total amount. Italanre on receipt 
of merchandise Make all money onlers «r Cheeks payable to 
Leyion Uadlo Mfg. Co. 
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Jtail this Coupon for Complete 
Detsits and Big FREE Catalog! 


Midwest Radio Corp. ^ l vi. 

Dept. 72 \(;i:nT' s 

Cincinnati, Ohio ruoi»osi tion 

W'ilhnut o)»Iif;aUun send mo your nc^v 1932 and roniplolo 

didaiU of 13 and 15*tube All*WorUl. .>11 -\V,tvo Cduihlnationi. l-fubo 
Converter. 9 and ll*iubo J:>u 9 cr-Heterodynos, low fattorj i«ri(Cs, oaay 
terms and liberal 30*day free trial off or. Tills is NOT an order. 


Nuiue 


WORLD-WIDE 
SHORT WAVE 
RECEPTION 


Converts !iiiy \.C. 
il l <if seil- 

siti vil y itil m :i short' 
\v:ivt^ rrCeiviT for 

rri'i'Rt ion of Jioliri* 
imIIs. ijirphino i-oii 
Vorsnl itms. sliljis ;ii 
II ml. nmler 

contliUons, broadeasls frotn fnroi;;;n stniioiis. 
This ]iiiiir/.iii;; new shoit-wnvo converter oni- 

liloys 4 tnhes :ini1 is self-powered. It uses one 
L'Nii, one ‘J‘J4, :iim 1 two li-T {uh«*.s. In eonihiiiation 
with ii H-tnhe Super-llel. it trives ytni :i 13 

Hihe AM- \VOKM». AM^*'VAVK comhimilion. 

When nseil with the Vi*ry hi lest iiioih‘1 MidWi'St 
ll'liihe pii [KT’hi'teroily iH\ slmwti :ihovo, it 
jfives voii :i tom I of lo powej-fnl tubes. :iinl 
AI-L*WOKM», AI- 1 -\V.\VK ri-eeption nnhe:M 
nhiu evoii ill receivers costing s^vornl times 

ns jiMieli. 

Iton t Confuse this 4-tuhe self |h> wenul con 
verier with cheap one ami iwo-iiihe i-onverters 
that are not self-powered. 'riiiMiilwest I’oii 
Verier a<‘tiially jjives better perforiiiiiiiie than 
ni.any converters eosliiitf twiee as ninch. 


Read This Letter! 

This is blit one of many letters reCeiioil from 
aeliglitcd .Mia\vest buyers: 

Itiiriiiir the past week I loffged the follOwditc: 
FV \ roiHoise. Frame: CKW Kuirhy, Kng- 
laiid : H V.l Viitiean Fit.y, Italy: Xl».\ .Mexieo 
City: VKJMIC .Sydney. Australia. VK!»<;\V 
Uowfiiaiivil le, Catiaihi : TJ Ml Home. Italy; 
C.'iSW Chidmsford. F-iiglainl FtJ \ and VFlMtH 
Itrtinimoiidvi)le. f'aiiada. r\Is«» piekeil tip many 
amateur and airport stations fnnn ill over 
Fiiited Stales. Niiineroiis ship, shore ami 
transatlantic phones from hotli sides and an 
Hawaiian 'Pest Station (a me in clear and 
sharjK Several S|»aiiish and Hermaii spiaiking 
stati<»tis have also been ri^ceived htit inn yet 
ideiititied. Have received every broadcast from 
i'*YA. nioriiitiir and afternoon, for over a week 
with Wonderful tone and voliinie. The Mid- 
ivest Combination Set is cetiainly one to lie 
liroiid of.” 

Win. S. Tetcr, Win ter park, Fla., Mar, Ib.'tL* 


Now yon tuny get SIHtlC'l’ W.WK urond- 
Casts airplane calls police siRiials^ 
standard loni; wave hroailcast!*—all with 
otic c«im hi MM t ion sid. Hi‘ar F S. stations 
fnnii coast to coast, and from i'aiiada to I 
Mi‘\ico. Hear the t'aiiadian .stations, r 
M<-.\ico, Ciiha, South Amei 
fondRii stations! A 
irctiihe Comhiiiation t;ivcs 

desirable in nplio. These wonderful new \ • -v 

coiiihinations are sold at amazingly low —- 1 - 

direer-froiii-faet(»ry price's. When yo*ii receive our big new catalog and note 
the low prices, 'Mi days free trial otTer. terms as low as dow'ii, yollMI 

he positively nmazed. .Mail the conioni right now—get the snriirise of your 
life. 


anerica, ships at si-a. V- 
Midwest KMiihe i»r y 
ives yon A 1.1. I hat s 'f. 


I Alf' I --^.1 

V WORlDl VWAVE 


Complete Line of 
Consoles 

TliO bli: l UKM rniidog 
iM'Hitlirnll.V illietrutC': 
tl»e riMH|iFo- Ihn* of 
pi>riri“eie MI(|u«-?:» f‘on- 
Mili'S “Ocl.iixr.” IfiRh- 
Imy iinil |...vvl»iy tiii.<ii-l 


Completely 

Assembled 


wifh 


Lorqe 


Dy 


namic 


Speaker 




Pentode 
Variable-Mu 
and Real 
Automatic 
Volume 
Control 


MID- 

WEST 

4-TUBE 

SHORT 

WAVE 

CON¬ 

VERTER 


JVeu^ 

15-Tube and IS-Tube 

AIL WORlD-AU WAVE 
COIVIBIIVATIOIVS./ 


Deal Direct with Factory 

SAVE UP TO 50% 

Never have sinh powerful sets hei-n ofrered at Mid 
west s amazing low prici-s. Von save {lii> miildlcmcn's 
pndits. Voiir oiiiiit will reach yen splcinliitly 
packed, rigidly tested with everything in idace ready 
in plug in. N«i assciiihliiig: laiit^rtaiii yourself for 30 days jiln*<dnt<dy I IIFI -— 
then decide. And tiou't forget -every .MIHWIiST oiiilit is hacked hy an 
ahsoliiie guarantee of satisfaction. Yon take no risk, .^lail the 
coupon now! 


TERMS 

as low as 

$5.00 DOWN 


MIDWEST RADIO CORP. 


Adilrcss . 

Town. . . State, 


Dept. 72 (Est. 1920) CINCINNATI, O. 


P 



























MAY 

1932 

VoL. Ill—No. 11 


F0« THt * 

SERWjCEMflN^OEflieR^RADIOTRICIftN 
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Editorial OHices. V6.98 Park Place, New York, N. Y. 


HUGO GERNSBAGK 
Editor 


MODERNIZING ELECTRIC SETS 


By HUGO GERNSBAGK 


s 


INCK the advent of t!ie electric set in approximately 

15,0n(i,(K)0 of such sets liave heeii pnaluerd. 

Of tlies(‘, 1(),00(L()()() may 1 m‘ said to lie antiipiated 
because tln^v operate with old-fashioned eipiipiiierit, ami 
are still utiliziiif; the magnetic type of speaker instea<l of 
the nioderii dynamic type. 

The ohi sets have no tone control, and as a rule, coniparetl 
to a naalern rec‘eiver, they have little pf>wer, or as it Is said 
in tlie vernacular, they have ‘*no pep/* 

Yet, millions of such sets are in use every day for various 
reasons. One reason, perhaps the main one, is the present 
economic depression; the owners have a real investment in 
their sets, (havinjr bought them wlien hi^h prices prevailed, 
at an averajre of over *1(10.00 apUse) and are, therefore, loth 
to throw out the set which, after all, still gives some service. 

Another reason is that some of the sets of the vintage of 
lM‘28-29 were housed in very expensive cabinets; the latter 
of ken representing more than 50% of tlie total cost. The cabi¬ 
net that now houses an antupiated radio is a piece of furniture 
that the owners are not willing to discard immediately, and 
for that reason they jiut up with the athnitted deficiencies of 
the old fadio. 

Althougii these are excellent reasons, they should not deter 
the aggressive Service Man from selling efforts, because they 
open up a hitherto*imtupped gold mine. 

It probably has not entered into the head of the present 
owners, of these antupiated sets, that these may be nHulerniml 
and brought uj) to date for a very modest sum of money. The 
changeover of such sets to dynamic speakers, pentodes, vari- 
abie*mu tubes, etc., is not a diffieult one; and it enables the 
Service Man to reap a real harvest, if he only knows how 
to go about it. 

If the Service Man who has .serviced such sets in the past 
knows what he is about, the situation reveals itself as one of 
eomparati\e simplicity. All he needs to do is to call the atten¬ 
tion of the owner to it by personal visit, telephone or letter, 
telling him tliat his set is now woefully antupiated, and that 
it needs to be brouglit up to date. If you once get “under the 
skin** of the owner, and make him realize that lie has an anti- 
(plated radio set (which may be compared to a Model “T* 
Ford ear) the owner will usually be jiersiiaded to consider 
the proposition of having the .set modernized. 

Of (‘ourse, the owners of fine cabinets, nine times out of 
ten, fail to realize that a changeover' wiH not mar or affect 
the appear ince of their prized eabincts, and this point .should 
be pre.s.sed with due emphasis. 

N'atiirally, no two ca.ses will ever be exactly the same, .so 
it is po.ssible only to give general advice on the subject; but. 


as a rule, it has been found in practice that a little .salesman¬ 
ship jiroperly applied works wonders with the average .set 
owner. 

Most important, however, from the standpoint of the Service 
Man, is the fact that once the job has been done, it will be 
found that the owncFs attitude towards the .set has entirely 
changed. The improvement ha.s, .so hi speak, put new life into 
liim, speaking from a radio .standpoint. He will use the set 
more; be will lie more likely to show it to his friends, beeau.se 
he can again feel proud of the .set, ju.st as when it was new. 
It can, indeeil, be de.seribed by him as an “up-to-date .set,** 
because that is exactly what it i.s. 

Just as an operation ha.s made a new man out of many an 
invalid, .so a “.set operation** makes a new receiver out of an 
atiti(ptate<l “wlieezer,** and will be a .source of more business 
for the Servic*e Man. Once the set owner has been .shown that 
a Service Man has done him a real turn, he will call the same 
Service Man in again when the need come.s, either for servicing 
or if he finally decides to buy a new .set. And we know of 
many eases where Service Men have closed a number of idee 
set .sales in this way. 

And have you, as a Service Man, ever eonsidereil the multiple- 
speaker installation? 

Practically every .set ^)wner has ii.se for more than one 
speaker. Whether he lives in an apartment or in a hou.se, 
the ea.se remains the .same. As a rule, the radio .set will lie 
found in the living room. What about the dining room? 
What about the ehiUlren.s* room? What about the bedrooms? 

If the owner can be convineial that, for a niotlerate sum of 
money, speakers can be installed all over the house, with 
switches and volume controls so that they may be tiirhed off’ 
and on at all outlets; many attractive .sales can thus be made. 
We know of a number of Service Men who liave worked this 
as a .specialty, and found it exeeetlingly jirotitable; particu¬ 
larly in suburban or country hou.ses, where the need of extra 
speakers is acute. 

Of course, in this in.stance too, an old set operates poorly, 
beeau.se mor<‘ power is ri^piired to supply a number of speakers. 
The extra speaker, as a rule, need not he a dynamic; it may 
be of the magnetic ty]>e, as the wiring is simpler and the 
power demand les.s. With the coming of the summer, loud¬ 
speaker in.stal hit ions on summer porches is a worth-while 
undertaking for Service Men who complain og poor busines.s. 

One Service Man always carries an extra .speaker with him, 
to denion.strate on the .spot the advisability of extra speakers. 
He n^ports that six out of eight,owners order at least one 
extra speaker. 
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How to Build the 

TETRADYNE 

ALL-WAVE RECEIVER 


By 

HARRY 

HILL 



T iik writer has always had a likinp for the superheterodyne 
receiver ever since linildin^ the l ltnidyne desijrned hy the 
late U. K. LaCaiilt. With the ailvent of sereen-^^rid tubes, 
h(>wev<‘r, he has always felt that the extra jrrid eonld be pat 
to jfood use by nsin^ one tube as a eoniliined oscillator and inodn- 
lator (first-iletector). ('onse(|ncntly, about a year ajro, the writer 
.set about desijrniiijr a receiver, iisiii^ the superheterodyne jirinciplc, 
that ineorporated the idea mentioned aiiove. As a result, the set 
pictured in A, 1>, ami (’ was develtJped. U is called the 

*‘Tetradym‘" Model 112 merely because the etanbitied oscillator — 
lirst-deteetor is a four-eleiiieiit tiilie. 

The Oscillator—First-Detector 

b'ijrure 1 shows a detailed scbeiiiatie eir< iiit of the tirst tube. It 
will be seen that one side of the oscillator tuning eondiaiser C2 is 


250,000 nlims. The cathode bias resistor (R2 in Fip. 2) may have 
a value of from 500 to 1,(MH> ohms; it is not very critical—in fact, 
ill one ease, the writer used 1,5(M> ohms with very jrood results. 

A further examination of Fijr. 1 will show that the injmt to this 
tube is tuned in tin* conventional nianner, even thoujrh the plate 
eirenit is a little out of the ordinary. 'I’liere is about 00 percent 
couplinjr ludwcen the screen and plate circuits, the exact amount 
dependin;r upon the value of plate voltajre used. 'I'liis valm* has 
nothing to do witli the const ruction of the receiver; it bciiijr t-dven 
for the interest of ec'rtain **tt‘ehnieally-miiided'* men. 

A particular point of intt*rest is the fact that the sen‘en-jrrid is 
used as the output element. This priil has its current modulated 
(varied) by the plate current fluctuations; it bein^ in this manner 
that the eouplinjr is seeure<l. 

'Ehc xolta^es on tin* s(Tecn-|rrid ami jilatc* are not at all <-ritical, 
but, as a jreneral rule, tlu* jilatc voltajre should be about 
onc-tbird tbe value of the sc reen voltajre — which is the 
s.uiu for :in\ d\ natron oscilliitor llo\\c\i=r, tlu^ \olt- 
ajrcs spccHicd on the diajrr^uu h.i\c been found best for 
all jiractical puriioses. 

'rile writer has found one ft‘ature that ni:i> be of 
interest. Tsiiijr one particular tube with IHO volts on 
the seiven, the plate-voltajre supi»ly lead could be dis¬ 
connect i‘d entirely from the set, and the tube would 
kec'p on functioning as usual ()m‘e the .set was shut 
off l»y incan.s of the power switch, the tube would not 
oscillate again when the set was turnc^d on unle.ss the 
180-volt lead were momentarily applied. This may be 
food for thought for .some detailed experimenter. 

The two circuits (first-dedeetor ami o.seillator) are 
presented from "■pulling in'’ by the jilate resistance of 
the tube. 'riiusL uiuler no conditions do the n.scillator 


Fi^f. B, above. Tot' r»<te of ihc Tetrad\nc's chassis. 
Fig. C, right, i’tidcr-chassis view of the receiver. 


eonneeled to the positi\i sith of the high Noltiigi' 
through the oscillator coil I.B, which is connected in 
tlu- pl ite lead of tlu tube. Sime the other terminal 
i>f the contUai.scr is groundedn the high voltage is ap- 
|.li(d directly across the condenser, 'fliis may not bo 
rc*gardcd as “good engineering’'’ jiriuticc, but the 
writer has o])eratcd this receiver for eight months 
without anv harmful tflfcits. It nmU be noticiil, I»\ 
n fi nni'i to tlu- si hem die dbigriim of tht compUtiil 
nci-i\iv sh->\Mi in b’ig 2, that #i siu ill ( hristm.is-tret 
lamp is (oniucti-d in the h(irh-\oltagc line; if :i short 
.sfiould occur, 1/ic famp will burmuit, thus jiroici’tmg 
the **1P supply unit fnun possible danger. 

Referring again tn Fig. 1, it will be seen that a grid leak and 
grid (’ondenser is iiseil in the input circuit. This is optional, as the 
cir(“uit works very well without it; it doc.s, however, seem to aild 
a little sensitivity to the rcirivcr. If it is u.scd, the grid condenser 
.should have a value of 150 ininf., and the grid leak a value of 


and broadcasting station mix at any but the l.l'. freipiCncy. 

It will now be instructive to discuss the tubes used in tbe set and 
then proceed with its construction. 

Roth the '24 and 'B5 (tbe latter a varial>lc-nui type) tubes have 
!»ccn tried in the o.seillator—(irst-ilctcctor stage. From tbe writer’s 
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Many all-wave recei\ers ha\e been de¬ 
scribed heretofore; but the Tetradyne, dis¬ 
cussed by the author, has some \ery novel 
features that warrant the close attention 
of set-builders, Service Men, and 
Kxperimenters. 


t'xpcrifrMV, tlie ’35 li;is l>ron found to ^rivo liettrr rrsults on the 
lower uii\<\s wliile the .same reet‘|»tiori wa.s stTured on the ftroatlt^a.st 
!»;ind. For thi.s reason the ‘:r> type tiihe was seleetetl for this pur¬ 
pose as well as for the two sta^res of l.K. A was used as tfie 
.set‘<uid-deteet«»r whieli is i*esistanee-e«>nj>letl into a *‘>7 first audio 
wiiieh, ill turn, feeds into two H7 pentcuh's nuineeted in a pusli-pnll 
(I rran^tuiieiit. 

The Tuning Condensers 

Xow. rt‘ferrinjr to Kifr- 2 and al.so to the photojrraphs, it will he 
seen tliat the tnnin|x eondeiisers are of tlie two-stator type, 't hey 
ere National type 1\.C. I whieh ori.Ldrially had a eapaeity of .OOOt-nif. 
However, several plates have been rernovetl from eaeh .seeti«ui so 
that now the smaller .seetimi is eompo.sed of thiM*e plates and has 
a eapaeity of .111)1)I-mf. (('onden.sers ('2 and Co in Kipr. * 2 .) 'phe 
larger .section has seven plat«*s arul a ea¬ 
paeity of .OOiri-mf. ((‘ondensers ( I arul 
C't in Fig. 2.) Thi.s results in a ti»tal cvi- 
paeity of .OoiKi-mf. in (‘aeh section, whii'h 
is Used to tune the hroadeast hand, 'fhe 
smaller .sections are used only for the short¬ 
wave hands, and are automatically <‘on- 
mated in the circuit hy means of the jdug- 
i:i coils illustrated in Fig. 3. 

(>on(h*n.ser ('3 is shown in Fig, 2 as con¬ 
necting directly acro.ss the entire tuning 
unit; hut, in reality, it is connecttal only 
across the smaller or .OOni-mf. .section; this 
connection also being .shown in the coil data 
of Fig. 3. 

The main tuning conden.sors are ganged 
on one dial and ('3 is manipulated hy mean.s of n separate knoh 
on the front paml. Its use on the hroadea.st hand is not at ail 
necessary; hut on the shorter wavc.s, it lielps to tune in the weak 
station.s. Fomlen.ser ('!> is an e<|uali7.ing conden.ser of about 53 lumf. 
and is permanently conheeted to the broadcast-hand eoil; once 
adjusted, it .should not he touched again. 

'riiis conden.ser is al.so shown in the ctiii-data illustration of Fig. 
3. It should he .studied very carefully. 

One thing that will he noticed in examining h'ig. 2 is the ah.senee 
of U.F. chokes and eomjdieated filter .sy.stems in the plate and 



Fig. A 

Front zu'ew of the Tetradyne Model HI recewer, 

.s(‘rt‘en-grid lead.s. 'fhey mav Ifn* n.sed if so ilesireil, l>nt the writer 
tloes m»t .set* tin* necessity of them in this set, at least. Ntdhing 
is u.sed tliat dt»e.s m»t iiiipn>ve results at the Imulspeaker, ft»r that 
is where tin* merits tif a .set are judged, 'riiey were tried arul, 
w'hile th(*y may he thet»retieally O.K., the writt*r did not iiotiet* any 
impn»vement with their ust*, a ml eon.setpiently diseontiimcd them. 

It will lie notitv<l that the .sceond-thdeetor, while it is a '24 type 
tube, has its .sereen-griil and plate eonne<’te4l together—it being 
used as a regular thn*e-(‘h‘nu‘nt tube. In this manner, greater 
ampliheatioii is secured than if a '27 were n.sed. 

Different set-eoristrnetors have their <»wn ideas lUi how a Si*t should 
he .shiehh'd. 1 ha\‘e found the following to he siieeessful. 

Shiehled wire is n.sed on this receiver; tlie shield being gronnde(l. 
It was found neees.sary to eonpihdely .shield the first I.F. trans¬ 
former ami tube from the rest of the set, 
.s(» all three I.F, transformers and the two 
I.F. tubes were eiielo.sed in a .separate tliree- 
.seetion .shield. 'riu* inodnlator-oseillator 
tube, the tuning eondensi‘rs and coils are 
all placed in one large .sliield-hox; and con¬ 
trary to the usual eii.stiuu, the coils amt 
eomleiiscrs are nnf .shielded separately. How¬ 
ever, the '3-‘i lube is shielded .separateix. 
None of the lea<ls fnun the coils to the con- 
trol-griil caps are shielded—just plain 
ruhher-eoven*(l wire is u.sed. 

riie complete receiver, including tlie pow’er 
supply, is mounted on a sheet <»f H-gauge 
aliimiiiiim, ID/, in.s. wide, 2l ins. long, and 
2':. in.s. high. I'lie modulator-o.seillator tube, 
the eoil.s, timing eoiidensers, ami ilial are mounted in an 18-gauge 
aluMiiniuii sliield-hox, 10* , ins. long, (I ins. liigh, and H* ^ ins, wide. 

'I'lie shield-hox for the I.F. and se(‘ond-detector is 8* j ins. long, 
5 in.s. wide, and li ins. high. It is dividiul into three etjual com- 
partnieiits, the material al.s<» being No, 18-gaiige aluminiitii. 

I loiiie-hiiilt tuning coils wound on eornmen'ial forms have been 
u.sed tliroiigbout as they have been fomul t<» he inexpen.sive. 

Figure 3 itlu.strates the iiiaiiiier in which the timing coils to 
[>e wound. While l*iIot (‘oil forms were u.sed, they may he con- 
{Cunt in it ed tm ptnje 082) 



Detailed diatjram of the oscillator^ 



Fig. 2 

Complete schematic circuit of the Tetradyne receiver. The exact connections of the input tuniutj circuit is shozen in Fh, 3. 
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wf a IT ajraiii tliis inontli with 
a liiu* of eijrht !u*w tulios; t*a(‘li one 
heinjr priMiiaturelv announr«*cl in 
these padres so that the set hiiililer, 
experinn'iiter ami Serviee Man may he in a 
better position to fornmlate any plans he 
may have hat! for tlie future. It mijfht he 
well to state that it is impossihle at this 
time t«» speeify the type-numher of these 
tiilM\s inasmueh a.s they have not y«*t been 
established at this writing. 

It is probable that even one of the tubes 
diseussetl in this artiele will have its physi¬ 
cal ctinstruetion changed slightly, hut this 
should not hamper tin* reader inasmueh as 
the ele(‘trieal characteristics will he itientical 
with those given here. 

A New Type Output Pentode 

In Kig. A we have 
shown a new ty)H‘ of out- 

put pentodi* whi(‘h is ea- -- 

jiahle of ileliverrng :!.5 
w‘atts of undistorteil out¬ 
put with a load resist¬ 
ance of 7(MK) <»hius. Prob¬ 
ably the unicpic feature 
alunit this tiihi* is the 
fact that, unlike other 
output tulu‘s, it has a 
heater; in otluT wtirds, it 
has a cathode emitter 
which is similar to the 
‘27 ty|>e tula*. This new 
feature n*sults in a much 
lower hum output than 
has been heretofore pos¬ 
sible in power output tubes, 
consider Fig. 1. 

This curve shows the hum-voltage outiiut 
when tin* grid and )»late-return-leails are 
not brought to the center tap of the (ilament. 
In other words the U7 type tube has a hum 


output of one volt when the ccutiT tap is 
hut 1..5 percent off (‘enter; the new pen¬ 
tode has an o.ut])ut of hut one-tenth of a 
volt with the return leads 1.5 per cent off* 
center. An examination of this latter eurve 
will readily show how (puet this new pen¬ 
tode* is expected to he. 

Figure 2 .shows the relation between ])late 
V(»ltag4‘ and plate eiirrent. 'l‘li(‘ vertical lim* 
at tlu‘ 250-volt mark is the rated plate volt¬ 
age of the tube. A.s with otlH‘r pentodes, 
the familiar "hump** at low plate voltages 
is ah.sent. This, of course, is thie to the 
insertion of the fifth element in the tube. 
The curves in Fig. 2 are each taken with 
different values of grut hia.se.s; at the rated 
bias of -1().5 volts, the plate current is seen 
to he a]){)roximately 713 inilliainiiere.s. 

Figure 3 is a very intere.sting eurve; it 


By LOUIS 


F or the fifth consecutive months Radio-Craft is scooping the field 
by being FIRST to announce new and vital radio tubes. In prac~ 
tically every case, these new tubes have been published several months 
ahead of any other radio publication in the country. 

Because new tube developments are considered important, and 
inasmuch as every new radio development is fully dependent upon 
new and better tubes, Radio-Craft has always taken the initiative to 
be the FIRST to bring the latest developments along these lines to 
its readers. 

The present article is a climax in this respect, as the developments 
of the entire radio industry, during the next twelve months, will 
revolve around these tubes. 


For instance, 


.shows the n‘Iation between the load re.sist- 
aiiee and the power output of both the 
second and thiril harinoiue.s. The small 
scale to the right indieat(*.s the pereent di.s- 
ti^rtioii. 'I’he .second-harnuinie outjmt is a 
ininimiim with a loa<l resistance of 7000 


ohms; it is for this rca.son alone that 
the value of 7000-ohms for the load resist- 
an(*e was (‘ho.sen. 

Figure 4- illustrates the variation of ani- 
]>lifieation fa(‘tor, mutual eouduetanee, and 
]date re.sistanee of the tube with various 
grid hia.ses. A.s in the otlier eimes, the 
vertical line indicates the rated bias ot this 
new tube. 

It may he well to remark that the curves 
a.s given above have l>een .sijp])lic<l by the 
manufacturer of the tube. 

The following are the characteristics of 
the tube; h4*ater voltage, 2.5; heater current, 
1.75 amperes; jilate voltage, 250; .screen 
voltage, 2.'50; grid hia.s, -10.5; load resist¬ 
ance, 70(M) ohms; ampli- 
fieation factor, 1<MI; in- 
— — ternal plate - iiupedan(‘e, 
31000 ohms; mutual con- 
duetanee, 33(M> mierom- 
hos; plate current, 34 
ma.; outjiut jiower, 3.5 
watt.s. 

It is .seen that tlie char- 
act erist it's of this new 
tube are very similar to 
that of the '17. In fact, 
it may directly re)»laee 
the *47 tube; tlie only 
circuit change neee.s.sary 

__ is the rewiring of the 

socket a.s )mr tin* dia¬ 
gram, Fig. 5. 

The addition of this tube to any re(“eiver 
will result in a greater jxover output with 
le.ss di.stortion than (‘ould he .seenret 1 w'ith 
the '47. In fa(‘t, the author preiliets -that 
this new tube will eonn>letely replace its 
older brother within a short time after it 
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Mau? iN IJ. 


This month there are described eight new tubes; each one having characteristics 
suitable for experimental purposes. The sequence in which these tubes are dis¬ 
cussed is A, B, C, D, E, F, G, and H, reading from left to right 


MARTIN 

is in Uie npen niaiket.. 

A Combination Oscillator First Detector 

N’ery dtMiy tin* fact that the 

Miperhcterod) ru* is tin? iin>st popular (‘ircuit 
in nsc today. Tin* t»nly possible <»hjectioti 
that one e*onld have to its use is the neces¬ 
sity for having an odiHUnnnl (oscillator) 
tnhe. While circuits have heen designed 
that have et>iMhincd tin* oscillator and first 
iletector, they have not proved very satisfac¬ 
tory, (‘spiH'ially when made on a production 
basis, St) that almost every one vlio has 
<lcsi^med such a circuit has event nally 
chanpnl it so as tt) use the additional tnhe. 

Kijrme H shows wliat the autlior considers 
a tube t»f radically new desi;:^n--a, comljina'' 
titui t>scillator anti first-detetdtir huilt intti 
a sln;i:lc ^lass bulb. 

‘rile diagram of Fig, (» simws the rather 
unitpie motle of ct)nnectit»n. As may be 
seen, tin* tuht* has twai plates, a pentotle- 
gritl, a scrt‘en-gritl, a contrtil-griti, a cath- 
tJtle, and a heater. Wliile jibysically it iias 
seven elenn*nts, iievtrthelt‘ss ettlhupiial use 
will prtihahly change it to a inas¬ 

much as the catlnule and the heater may 
he consi<lere(l as a single element.. 

'fhe tiperation t>f this tube is rmt unlike 
that of the familiar dynatron oscillator. 
Kcfer to Fig. f». 'I'ln* ctiil I.I anti ctin 
denser Cl ctinstitute the tiscillattir tuning 
circuit; the coil I/i and etindenst*! 02 the 
Sectindary eirt‘uit of a standard IFF. trans- 
ftinner. Circirits Id Cl and 1/2,C2 are dc- 
tunetl by an amount etpial to the intt*rme4li- 
ate fretpicney. 'Fhe transftniner anti con¬ 
densers sht)wn within the dtitted outline to 
the right of the diagrnu is the lirst. I.l'. 
transformer. Ft»r convenient'e in explaining 


the ojieration of tins circuit, the elements 
of the tnhe have been labeled in the diagram 
as IM, F2, (il, (i*2 and 1\ which ct>rrt‘spt»nds 



1}vm^i’olts outpnf of the ‘47 compared to the 
iicrw hcntcr~typc o»tput-pcatodc tube, as posi¬ 
tion of ccntcr-tap is farted. 



F!<. 2 

Ciotr.f sho:ivnp the relatiou bct':vecn plate- 
eurrent and pfatt •foitape of the ucie hcaters 
type pentode. 


to the socket connection given in Fig. 7. 
All voltages shown in I'ig. (» are obtained 
from batteri4‘s in order t<» simtdify the dia¬ 
gram. 'Phe tlM‘ory of o])eration, how'ever, 
is the same when operateil from a power 
unit. 

Coiulensei's Cd.Cl- and Co are the familiar 
c«uit rol-grid, sereeii-grid and plate bypass 
con(U‘nsers, CO is used as a bypass con- 
<len.ser for the plat«*-voltage supply of P*i. 

Referring to l*’ig. 8, it may he seen that 
tlu* tube o|M*rati‘s on the portion of plate- 
resistance curve which eliang«*s very rajiidty. 
’1‘lnis, any change in grid-hias w'il! result in 
a vt‘ry large change in plate resislanci*. Now 
when a signal is applied to the (‘outrol-grid 
((il), the plati* currents of both IM and 
vary in nceordanee with tfiis sigiud 
voltage, while at the sanu* time, ttie plat** 
current (»f F*2 is varying at a fretpieney 
determined hv the size of Id and Cl. I'he 
residt is that the change in the control-grid 
voltage is d«‘termiiu*d not only hy the signal 
voltage. Init also by that indticed in ttie 
grid coil L2 from plate coil LI. Ht'rc is 
where plate Pi conics into use: Its eiirr(*nt 
is the T-esult of both voltages, whose fia*- 
qnency is the difference hetwxvn the two; 
that is, (‘(jual to the intermediiitc* fj'(*(pi(*M<*v. 
It is for this reason that the I.F. trans¬ 
former is connectt*d to IM. .Stated in an¬ 
other way, the tnhe has twd plates; through 
one (1*2), the oscillating current Hows, and 
through the other, the resultant of both the 
signal and the oscillator plate current. 

'riic relation lietwecri control-grid voltage 
and plate current is ;dso shown in the same 
figure. A p(?crilinr fact, as may be seen 
!)> referring to Fig. ft, is that the plate of 
1*2 is at a potential of hut :i() volts and that 
of IM, 2.'»d volts. 

'riiis tube has some ver\ interesting pos¬ 
sibilities, and it unuld be well for the ex- 
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Fi«. 3 

Po’ccr output oi\d per¬ 
cent harmouic-dUtoriion 

of the ncrc out- 
put pentode. 

porinientcr and set 
iniilder to olUain one 
.mti see wUat ran be 
(lone with it. 

The W J. 11 

riiotron 

A vaeiiuin tnl>c 
more sensitiv** than 
its ]ire(leeessors in 
the 11 lea sum I lent ot 
minute voltajre 
annniinecd recently 
hy the vacmiin-tuhe 
enjrineerinpr (le\»art- 
ment of the Gt‘n('ral 
Kle.elrie Company. 

'This new “low noise“ 
vacuum tube, illus¬ 
trated in I'ig. C, is 
technically desig¬ 
nated as the type 
-P. J. 11 Phot roil/' 
differs particularly 
irom the usual tube in the degree of vaeuuin 
that has been attained. In the ordinary 
tube, the gas pressure is of the order ot a 
millionlh of an atmosphere (an atmosphere 
being If.7 pounds per square inch): the new 
tube has been exhausled to a billionth ot 
an atmosphere! 

rhe “low noise* tube makes it possible 
to detect voltages of the order of l/l<V‘<‘<h‘ 
ond of a volt. It has been possible to do 
this at radio frequencies for some years, 
iud wlicn attempts were made to amplity 
voltages whose frequciiei(‘S were less than 
loot) cvcies per second, it was toimd that 
\oltag(‘s of less than l/KKOdO of a volt were 
completelv masked by large random dis- 
turbaiie(‘S. When tlu‘SC di-sfurhanees arc 
made audible by a loud.speaker, tluw appear 
as a. loud eraekliiig noise. lleeause ot the 
tael that this new tube rediuTs this noise 
Ih tween a hvmlrtui tuui a f hnn.<av<l^fo!tl, it 
is pos.sihle \o measure voltages as small as 
,1 ntiUiinifh of a xvff and to diteet voltages 
fen-fimes .^mailer ot all frequencies up to 
about one-million cycles per second. 

l.ahoratory investigations show that ran¬ 
dom dislurbunccs arc (*iiused by any or all 


such happenings as insulation in or iumv the 
ehudron }>ath, irregular lilament emission, 
gas, positive-ions (‘luitted by the hlammit, 
and insuluting foreign deposits on grid 
wires, 'riu* const riiction of thi.*? new tube 
is such as to minimi/.e tlu‘se distiii hatua.‘S to 
an e\t»‘ut that will tiermit the measurement 
of the small voltage inentiuned above. 

Tlu‘ characteristics of this new tube are 
as follows: I'ihuuent voltage*, 5; filament 
eurient, .’J5-anq»etes; ])late voltage, 135; 
plate current, .ia-nui.; control-grid voltage, 
-.5: aiiiplitieation factor, 30; internal plate 
resistance, 10,000 ohms; mutual conduct a !U‘e, 
3000 microiuhos: grid-plate capacity, O.ti 
mmf.; grid-tilament capacity, 1 ruinf.; ])late- 
hlament (‘apacity, 'J.3 mmf, Ki»r a resist¬ 
ance coupled amplifier, the following (‘on- 
staiits should be used: “B” voltagt*, 180; 
grid vtdiage, -3: load resistrmee, raH),000 
ohms. With the aluive, the plate current 
will he .l-iiiii. and 
the amplification fac¬ 
tor 20, 


The Wunderlich 
Tube 

'rhi‘r(» will be an- 
noimeed very shortly 
a new tyju* of de- 
feetdr tube which is 
nov(fl, inasinueh as it 
may lu* us(‘d not 
only ;us a second de¬ 
tector hut also as au 
automatic vohniie - 
control and ampli¬ 
fier. 'riiis lube is 
illustrated in Tig. I), 


4, above. 

lariat ion of am pi!fi ca¬ 
tion factor, mutual con* 
ductanec, and plate im¬ 
pedance cei'f/i fir id bias. 

Fif{. 5, ri^ht. 

At the left i.l), socket 
connections of the acre 
heater pentode. 

Fifi. 7, ri^ht. 

At the ritjht (B), socket 
connections of the 
osciila tor^tirst-dctcctor. 




and the diagram of 
its connections in 
Kigc 10. 

As may be seen by 
an iiispc'ction of this 
figure, there is no 
bias on the tube it¬ 
self. 'Pile coil LI, 
and eap.ieity Cl. is 
the usual secMuidary 
circuit that feeds 
the second - detector 
(of coiir.se. if tlie re¬ 
ceiver is of the 
'IMLF. type, (lie second detector is the only 
out* there is, and eonse(|iieiitly the informa¬ 
tion givim regarding this tube is valid tor 

such receivers also). I Is theory of opera- 

lion i.*; relat.iv<‘lv simple. Consider h ig. 11 
The signal voltage shown as A is impressed 
across grids (i I and (12 of the tube; one 
((;i) being positive and the other ((.'2) 
negative. 3'lie plate current, due to (11, 
does not ri.'^e very imich even though the 
grid is positive luHMU.‘'e of the unusual shape 
of tlu* plate-eiirrent — grid-voltage curve 
shown in I'ig. 12. The grid (12 being nega¬ 
tive causes a large decrease in filale current 


as .shown in C Fig. 11; when the (’ycle rc- 
versis, (il causes a decrease in plate cur¬ 
rent while (12 hardly rises at all. 'Hie re.snlt- 
ant plate current flowing through the ri*- 
sistor \i of l*‘ig. 10 is shown at 1) of Fig. 11. 
Ill otli(*r words, full-wavi* reetilieaticm is se- 
eiiriMl, ami the voltagi* drop across this re¬ 
sistor may be taken in order tu obtain 
A.X’.C’. action. 'I'lie elements of the grid 
as labeled in Fig. 10 are (‘onneeted to the 
socket as shown in I-ig. 13. 

‘Phis tube was designed by Hr. Wiinder- 
lieli, and is undergoing production at the 
presen I time. 

A New Two-Volt Pentode 

At tliis lime, lube matmfaeturers announce 
a new .‘Jiiper-c’onlrol jientodt* in file two-volt 
series for use as an U.F. or I.F. amplifier 
or as a first detector in superheterodyne 
circuits. It corresponds to the *35 or *51 
in the A.C. series and the *39 (wbieb was 
di‘seritied in the February, 19.32 issue of 
UAiuo-C’uArT) in tlic autonioliile serii's), 

'Pbe ehnraeteri.slics of this new tube 
(which is designated as the ’31) are as 
follows: Filament potential, 2 volts D.C'.: 
filament eiirnait, .fM»-ampcre; plate voltage. 
ISO (max.): ser(‘eii-grid voltage f>7..5 (max.); 
control-grid voltage, -3; plate current, 2.8 
rna.; screen-grid current. 1 ma,; internal 
})!ale-resistance, 1,000,000 ohms; amplifica¬ 
tion factor, f>2(); imitnal eondnetanei*, ti20 
mierombos. 

Tliif! In he is uieoUij suited to short-xcoxie 
use, esiiecidlly for [lortohle receh^ers. When 
used with the *32 screen-grid tube as a de- 
!i*etor, and a ’33 tune as an output tune, 
a higher degree of sensitivity and volume 
are obtainable. 

'riie socket comuTtions of this tube, as 
.shown in I'ig. 14. Fig. 15, shows the control- 
grid voltage—plale-currtmt curve of the 
tube and also the mutual eonductance curve. 
Fig. If) shows a family of plate-current-— 
]ilate voltage curves. See Fig. II. 


A Detector-Amplifier 

As the sixth tube 
on the list we pre¬ 
sent a new detector- 
amplifier designated 




Fiji. 6, left. 

Diafjram of connections 
of the 0 .seillat<nr~ -first- 
detector. 

Fif$, 8, below. 
Variation of negative 
plate - resistance and 
plate current with gnd 
voltage for the oscil¬ 
lator — first-detector tube. 
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as the It is (U'si^tuilrd as a tliroc- 

rlectrcxU* tula* of ^crirral-iMirposc t\pe fcai- 
stnulMHi for UM* nndiT (‘oiulitions wlierr 
frcrdorii from rnirroplionic distiirlauicfs is 
mini rod. it is s|H‘rialI\ applicahio as a 
dotiM-tor-aniplifior or (»scillat<»r to hattory- 
oporatod o(|uipiiioTit wliicli may l>r snl>jo(‘t<‘d 
to eitiu-r impart or roritiinial viliration. 'riiis 
tala* is ill list ratrd in Fig. K and has thr 
fcdlowing ratings and rharactrristirs: Fila¬ 
ment voltage, l.l (1).C\); filament nirrent, 
.2.')-aiiipere; plate jioteiitial, volts (max.); 
grid \ oltagi*, -i.5; platr enrrent, 2.it ma.; 
amp]ifi(‘ation factor, S.2; inttnaial plate-re- 
sistanee, I.‘{a00 ohms; rnntnal eoiuhirtanee, 
fi.lf* miiTomhos; plate-grid rapacity, 2.3 
niiiif.; grid-filament capacity, 5. t mnif.; 
plate-filament capacity, 3.5 inmf. 

The Duodlode 

I'or several years past, the detector- 
circuit of the radi(> rcci’iver has received 
le.s.s technical attention than any other cir- 
<‘nit from the standpoint of fidelitv amt 
overload characteristics. 

The earlic.st type of vaennm-tube detector 
the diode -consisting .simply of a ther¬ 
mionic cathode and a plate, was discarded 
chiettly hc(‘anse of its lack of gain; or, in 
other words, due to the fact that it was 
not particularly .sensitive. It has heroine 
increasingly more apparent, during the last 
tew years, that the two-element tnhe, or 
has several advantages as a detector 
which more than compcii.sate for its low 
gain and lack of .sensitivity, and .several 
modern circuits have appeared in which the 
usual trloife^ or three-element tiihe with two 
the elements elcc’trieally connected, have 
hern n.sed as a diode detector. It is welt 
known that it is practically impos.sihlc to 
overhiad such a detector, .since it has the 
ahility to handle any aiiunmt of power up 
to the point of dcslrnetioii of the tiihc it.self 
without overload distortion. 'Die circuits 
as.sociated with this use have freipiency char- 
acteri.stics which arc* iiihereuth' better 
adapted to detectors than are the common 
dcti’ctor.s in u.se today. In fa<*t, the diode 
detector is often known as the “linear de¬ 
tector” as contra.stc'd with tin* more usual 
”.s(|uare-law” tyjie. 

I he advantages of ”pu.sh-puir* operation 
are well under.stiNMl in the radio art todav. 
The great advantage of pn.sh-piill lies In 
the fact that this mode of operation auto- 

Fiji. 9, below, 

I*lrttc*z'oitaiU' f*l a te¬ 

en r rent of the dctcctor- 
oscUhtor, 


matically cancels ont the ohj(‘(‘tionahh‘ e\cn 
harmoui(*.s. 

It has remained for (irigshy-( muiiow en¬ 
gineers to incorporate in an entirelx new 
tiihc and a new circuit, the (‘onihination of 
these two (U'velopmcnts, that of tin* diode 
or linear detector, and at the .same time the 
push-pull operation. 

'i‘he *‘(i-2S” is constructed with a .stand¬ 
ard heater type cathode operating at a 
heater terminal po¬ 
tential of 2.-5 volts 
and a heater current 
of 1.75 amperes (av¬ 
erage). It ntili/.es 
two small plate.s, 
concentric with tho 
catlimie, with a spac¬ 
ing of ahoiit mie mil¬ 
limeter hetween them 
at the center of the 
cathode. 'I'he two 
plate leads are 
hroiight ont .sepa- 
ratelv to the stand- 
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Fig. 10, right. 

C irenit diagram of the 
fteze deti-e/or. Condrit r- 
ers CJ ntoy he tnadc 
eqna! to .00UJ5-m/. 




Fi«. IS 

Carery sho^eiug the raruitioti of f*httc-cnrretit 
ond vintuul eondnetmiee zeith find-bias. The 
former is represented by the solid and the 
latter by the dotted enrze. It should be noted 
that zeith the rated (irid Z’oltaoe of — Z'tdts. b(»th 
the plate eurrent and mutual eonduetanee z-ary 
eonsiderably zeith fin'd bias. This tube cannot 
be used in the output stofic, 

anl plate and gri<t 
prongs of a .stand¬ 
ard five-prong hase. 
'Flu* tiihi* operates in 
Majestic c i r c u i t s 
with no I).C. plate 
X’oltage, only the ra¬ 
dio- or intermediate- 
free juency signal hc- 
ing impressed on the 
plates. 

An imjmrtant feature of the ”(i-2S,” 
when operatial under the.se condition.s, ties 
in the fact that an extremely long life may 
he expected. At the prc.sent time, it is ini- 
po.ssihle t*! say what the actual life may he. 
I>ut it is certainly safe to say that it will he 
far in exce.ss «»f any of the eonunerclal tri- 
odes or tetrodes now .standard in the 
industry. 

The iiihirniatioii given alwive is repro- 


Fig. 11. left, 

etetion of the detector 
tube. 

Fig. 12, above. 

Platc-Z'oltaae — plate- 
current curve of the 
uezo detector. 

Fig. 13, upper left. 

Socket con tteef ions of 
the detector tube. 

Fig. 14. lower left. 

Socket eonneetious of 
the *34. 

duced with the courte.sy of Dr. C. Marvin 
HI a (*k hum of the (irigshy-Grunow C'o. A 
photograph of the tnhe is reprodueed in 
Fig. F. 

A New Output Pentode for 
.Automobile Receivers 

One of the most important ]>rohlems in 
aiitoinoliile receivers is tliat of supplying 
snftieieiit audio output. The signal level 
should he high enough .so that driving noises 
will nc^t interfere. Tlie first .sets employed 
fairly .stuisitive magnetic speakers .so tliat 
an output of a few-lnmdre<l milliwatts was 
siithcierit. However, witli the recent trend 
to small dynan lie speakers of poor etiieieney, 
the power tubes are reipiired to give a miieh 
higher output. 

The plate-supply power is very limited. 
Dry flatteries of i:i5- and later of 180-volts 
have heen generally used as “H” sii]iply. 
Al.so the “H” eliminators introdiiecd re¬ 
cently are designed to give only 30-35 ina., 
heeaiise tliev operate on the ear battery 
already loaded ii]> to iiiaxiiiiinii capacity. 
Allowing aluuit H) ma. for the other tubes 
in the set, this leaves a inaximuni of 2-5 ma. 
for the output tuhc.s. After .snhtractimr 
the hias voltage, ahoiit t watt.s “U” power 
remain and must he n.sed economically. It 
is ea.sy to .see that 2 watts of audio power 
is the highest po.ssihle output under these 
condition.s. 

Another re<|irirciia‘rit impo.sed on the out¬ 
put tiihcs as well as on all the other tuhes 
ill the .set is that of maximum .sensitivitx. 
('onvcntiomil triodes are, therefore, prac¬ 
tically eliminated, pentodes heing far su¬ 
perior in this respect. 

'riicrc arc some tubes for this jmrpose on 
the market already; tlie ”18, for instance, 
ha\‘ing heeii designed especially for aiito- 
mohilc receiver operation, has proven (jnitc 
.satisfactory. In .some case.s, a tiilu* witfi 
higher power output and power .sensitivity 
is dcsirahlc. 'I’lie platt* dissipation, how¬ 
ever, at 185 volts on the plate is rather liigfi 
for the size of the tnhe. 

Tlie ”3:P would he ijiiite suitable for thi.s 
apjilieation in .some respeet.s. However, the 
{Confinueif on paife ti8.3) 
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The Latest in 


Radio 



A PORTABLE SOUND REPRODUCER 


A new jiortahU* and rninpUdely sdt- 
(‘ontained unit fur rcjirodnriiip: nvords 
throupli radio sets and power amplifiers has 
been rei'ently an non need. 

Housed in the leatherette carryin^r ease 
are an electric phontijxrapli motor and turn¬ 
table, and a sensitive eleetru-mafrnetic 
pickup. A carryinii case in the cover pro¬ 
vides for storajre of several records without 
danger of break«age. 



This unit 
is adaptcil 
for use 
with all 
radio sets 
and ampli- 
Ocrs hav¬ 
ing pro¬ 
vision for 
connection 
to either 
high or 
low i in- 
p e d a n c e 
j)iek ups. 
A dap ters 
are avail¬ 
able for eonnections to most other radio sets. 

Available with either hiirh or low imped¬ 
ance pickup, and with 78 or 33-1/3 U.F.M. 
motors, for 25 or f»0 cycles, 110-volt power sup¬ 
plies. It is a product of the Operatlio Mfg.Co. 


The Opet'itdio rcpnulueer. 


A NEW BATTERY RECEIVER 

I N THE accompanying illustration is 
shown a new 8-tube superheterodyne 
(Model KOC) designed to operate from a 
110-volt D.C. source. 

It uses four type 
F-23()-X variable-mu 
tubes for the R.F. 
stage, first-detector 
and two l.F. stages; 
two ty])e F-230 tubes 
for the second-detec¬ 
tor and oscillator; 
and two type F-257 Fada Model KOC. 
tubes for the A.F. 

stage. It has a band-pass input circuit and 
a small dry battery for “C” bias. 

It is manufactured by K..\.l). Andrea, Inc, 


A SMALL DRY RECTIFIER 

T he H. T. 8 rectifier shown in the illus¬ 
tration is suitable for sup]>Iying the 
plate current of receivers consuming (»0 ma. 

It may also be used 
for battery charging 
and for supplying 
field-current for dy¬ 
namic speaker.s. 

It is manufactured by 
A\"cstinghousc, Brake 
The voltage doubler. aiul Siixby Sipnal Co. 





A SMALL METER RECTIFIER 

T he use of output meters for testing 
purposes is beeiuuing increasingly 
popular. The small rectifier shown below 


A set-up using the rectifier. 


was desigmul to work in conjunction with 
a 0-1 ma. D.C. meter. For voltage lueasure- 
iiients, the series resistor necessary may be 


Left, mauner 
in re/iif/i 
multipliers 
are connected. 
Right, 
Calibration 
curve. 


determined by mere¬ 
ly multiplying the 
range by Thus, 

shown below is the 
conneetUui of a 
meter for three 
range.s, 0-1,000 volts, 

0-l(K» volts and 0-10 
volt.s. A calibration 
curve is also shown. 

This unit is manufactured by the Taussig 
Research Laboratorie.s. 


BULOVA RADIO SETS 
A 1)10 sets and electric clocks go to¬ 
gether like hand and glove, but the 
newest models have a degree of utility not 
obtain(*d in earlier models of such “combina¬ 
tion” instruments. One of these newer 
radio receivers is illustrated below. 

A particularly interesting new feature is 
tlie Bulova electric clock which is built into 
the set. Besides giving the correct time, 
the clock (together with its time relay) 
autoiiiaticallv turns the railio “on" and “off" 
at any desired time, 
.lust pick out the 
jirograiii you desire 
to hear, set the clock, 
and when the time 
comes the radio 
automatically turns 
itself on and starts 
to play. 

There are five 
models in the Bui- 
The Bulova "midget." i''i> a fivo-tlll.e 




fT 



VHIjLIAMMIII MCADIMA 



T. U. F. midget (illustrated here); a seven- 
tube su}M*rheterodyne midget; a seven-tube 
(‘oiiS(»le; a seven-tube (irandfather ('lock; 
and a ten-tube deluxe console. 

The dynamic speaker has been set back 
from the front of the cabinet a number of 
inches and a shorthorn introduced, acting 
as an acoustic load. This greatly imjiroves 
the (piality of reproduction from the miilget 
models. 

The clock operates continually, always 
indicating the correct, electrically perfect, 
.synchronized time. The radio set can be 
operated either automatically by the clock 
or manually in the ordinary manner. 

These sets are the first to be put on the 
market by the Bulova Watch Company. 

Its diagram of connections will be pub¬ 
lished in a future issue. 


AN A.C. AUTOMOTIVE RECEIVER 


T he New York and Chicago Automobile 
Shows occasion the annoumnnent of a 
new superheterodyne motor car radio re¬ 
ceiver. It is manufactured by the Amer¬ 
ican Bosch Corp. and is designated as the 
Model 9:20, because of 20 ontstnmiing fea¬ 
tures, 9 of wliieh are engineering features 
combined for the first time in automotive 
radio. 

One of the features is the Magmotor, an 
instrument used for the elimination of “B“ 
batteries. This device is a single armature, 
douhle-commutator machine, with a perm¬ 
anent magnet field and operates from the 
car battery. The receiver may be operateil 
either from the Magmotor or from 13.5 volts 
of “B” batteries. 

Seven of tlie new automotive tubes are 
used including one used as a “diode-triode." 
Full automatic volume-control regulates the 
signal level to counteract the varying field 
strength as the car moves along the road. 



The receiver utilizes the ro(»f type an¬ 
tenna now being in.stalled at tlie factory, 
or it may he o])erated witli a new jilate 
antenna designed by the Boseh company. 
It is suspended to the under-side of the 
car frame parallel to the road. 
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The iclcz’tsiou receiver 


A t last, with the aiiiunincerueiit of 
a television receiver shown at the 
left and right, the ]>nhlic is begin¬ 
ning to get a glinirnering of the 
particular corner around which tele¬ 
vision lias been hiding for the last 
few years. 

'riie set is a prod¬ 
uct of the Hutton 
Televisi<»n - Uadio 
Cor]), and bids fair 
to find an excellent 
market. It incorpor¬ 
ates, aside from the 
television receiver, a 
broadcast receiver so 
that the reception of 
sound aiul image 
may he made simul¬ 
taneously. 

The .set has two 
main features: First, 
the di.se is .stamped 
from a single sliced of metal, and is 
slotted radially, so that each .section 
between two .slots may he' bent at 
different angles; second, the crater 
lamp is so iilaced with respect to 
the screen that a long beam-length 


a very short space. 

The.se two ])oints arc illii.strated 
in the drawing reproduced here. In 
each of the .sections meiitionetl, 
a concave imientation is stanijied 
aiul its surface jiolishetl. The crater 
laiii]) is .so fticu.sed that the diverging 
beam of light from 
the lamj) .strikes the 
disc and is reflected 
to the screen. Thus, 
all of the light is 
utiliml and a iiic- 
ture 5 X inchc.s is 
.secured in a cabinet 
whose dejitli is only 
11 inches. 

• 'Vhv photograph at 
the right shows the 
<)()-!ine disc removed 
from its motor in 
order to ill u.st rate 
tlic respective loca« 
tion c»f the crater lamj) and its asso¬ 
ciated jiarts. 

Sound is emitted from the loud 
.speaker at the toj» of the grand¬ 
father tyjie console illustrated. 

Clyde Fitch is the inventor. 


A Complete Television Receiver 

is secured in 



ficJicmatic of lens system. 



Rear riew of the rnnihinntioit 
trlvriMhtn untl hroutlvnst 
rvvrivrr. 


NEW PORTABLE ‘T.A.*’ SYSTEM 

T III% latest thing in jiortablc puldie-ad- 
dress ecjuipment is illustrated here. 
The complete unit is carried in a single, bal¬ 
anced carrying case, the front of which is 
titili/.ed as a bailie for the self-contained 
dynamic speaker. Coiujilete with tubes, mi¬ 
cro jilione, and all accesstirie.s, the weight is 
only 10 Ib.s. 



The portable /^.l. system 


The injiut from the two-button micro¬ 
phone that is supplied, or from any 200- 
ohni phonogra])h ])ickup, is raised by the 
three-stage amplifier to a volume level .suf¬ 
ficient for addressing a groiij) of i)eople 


that may be assembled in a room 1,000 feet 
.s(|uare. 'Hie amplifier o])erates from 110 
volts (iO <*yele.s, A.C., and su])plies power for 
all aeee.ssories ineluding the dynamic .speak¬ 
er and two-hutton iniero])hone. 

-A control panel is provided with .sejiarate 
volume controls for microjihone and phono¬ 
graph input, and a changeover .switch for 
shifting the amiilifier to either in])ut. The 
cover provides .stowage for a .'50-f(K)t ruh- 
ber-eoveri‘tl microphone lead and a 2.5-foot 
A.F. line cord. A jack is jirovidcd that 
allows from one to four additional A.C. 
dynamic or magnetic sjieakcrs to be oper¬ 
ated without affecting the output of the 
main speaker. 

This tyjie of unit finds wide application 
for use at meetings and hineheons where 
overflow erowtls are located in a .second 
room, and as a paging .system during eon- 
viuition.s. They are often carried by .speak¬ 
ers on tour who wish to make certain that 
they are easily heard l»y their whole audi¬ 
ence. 

This in.strunient is manufactured by The 
Operadio Mfg. Co. 


NEW REPLACE.MENT CONDENSER 
BLOCKS 

T llKUK have recently been announced re- 
j)laeement units for the Majestic **P-P-fr 
and and Atwater Kent models 

and power .siipjily units. 

The re])lacement unit for the Majestic “9- 
IMr power snjiply ciuisists of three 2-mf. 
sections of lOO, .500 and (iOO l).(\ working 
voltage’s and 1-mf. section of :i00 1).C. work¬ 
ing voltage with a choke connected in series 
wifh file latter. 

The replacement unit for the Majestic 
“TB-P-ff’ power supply eonsi.sts of two 2-mf. 
sections of .‘JOO and tItM) 1).C. working vol- 
tage.s, ami two U-iuf. .sections of .‘100 and tOO 
I).(\ working voltages. 

'rile eonden.ser sections used in the con¬ 
st riietinn of the.se blocks are non-imhretively 
wound, thoroughly impregnated and dehy¬ 


drated and u.sc liigh grade materials. They 
are mounted in metal easiiig.s, fully sealed 
witli moisture-proof filling eonipound and 
jirnvided witli <‘onvenient .sohlering terminals 
on an insulating strip through the to]) of 
the unit as shown. 



Ueplacement unit for Atzvatcr Kent Models 
.37 and .38 pozver units. 


'Hie rej)lacement units for .Vtwater Kent 
models “:17” and ‘*‘18" jiower .sup])ly units 
consist of two ..5-nif. seetion.s, two 1-mf. .sec¬ 
tions, two filter eliokes and a sjieaker choke. 
'Hie condenser seetion.s ami chokes an* 
mounted in heavy metal containers filled 
with .sealing eomjiound and jirovitled with 
colored wire le;ids. 


'Hie above units are products «f the .\erf>- 
\-ox Wireless Cor]). 



Replacement unit for the Maicstic Model 9-P-6 
potver supply. It consists of three 2~mf. sections 
and a 1-m/. section zvith a choke. 
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REFl.r-CTOR-I.KNS TKLK\ ISION 

VV KS’!‘ ill t<'U‘\ ision i> tli«‘ "priMiiiit ic 
^ rrH<*clin^ Irii.s” s\.strin of toirvi.sion ilr- 
\i‘lo|K‘<l h\ William llo\t Liulit, 

instead of iroinjr thruuijh the scanning disr. 

Is n-fleclod 
by the mir¬ 
rored hack of 
the lens and 
thence to the 
screen; tlie 
resultinjr fo¬ 
cal leiijrth 
makes con- 
venient» in 
awifll ileitfk 
a picture V 2 
ins. s(|Mare, 
or more. In 
the e;d»im’t 
shown are 
the n s n a 1 
Sinind and 
sijjrlit units. 


A 5 TUHK SLFKKHin HKODYNE 

tile iisi‘ of the "a id oil \ m*** principle of 
operation, it lias heen possible t<i pro- 
diu’c a 5-tnhe siiperlieteriuh ne, the Cro.sley 
“1 dll fella,’* ill list rated. 


The Crosicy 


A “OUICK.SEKMCE* ANTENNA 

T ill! ‘*'renoae41 r<r‘ illustrated has Iu‘en 
devi'lopi’d by the llolyoke Co,, Inc., to 
me<*t the ileiuand for simtih* anti'iina 4apiip- 
ment siiit.ihle bn* niodtun, hi^li-pineer re- 

eeiviTS. 

This th’vice incor|»orates a 2a-ft. **an- 

tenna** h-ad. Id ft. of \vhi<h is eajiai-ity- 

coiiph'd to a 
lijrht - line lead 
m ft. hmir (one 
end of \vhi<*h 
pliijis into the 
The antenna^ power outlet, 

wliilc tin* otiu’r n'ceives radio set’s pliijr); 
tin* naiiainin^ 15-ft. length is permitted t«» 
ilan^le coiivenientlx' as added [lickiip. 



“SOUNO-ON-FILM*' HOME TAI.KIES 

A IMtttDCCT «if IteW l*hotot)hone, Inc., 
the Hi mill. Hhotoplume .Inni4>r portable 
nitw niaki's available for Imnic, iirtiia* and 
shop a comph’te little **thiMtre,"—and with- 
4)iit r4-4*onrse to the machim'ry laapiiriMl bn* 
tiirntable-aml-dise 4»peration. The ivpiipnient 
widths Ills.: it measiiia'S x b'H.. x S* , 

ins.; it is cimiplete with hnidspi-aker and 
lld \‘., A.C. power 4*ijintmient and is re- 
jnaidueed below. 



reef: rr- 

<•< !; i‘r (onii in h<\ck. <'ii~ 
laritfti TiVti' ttf iusi't f>r{s~ 
jnntii' t eflfi timt trnses). 
Left, ttr$<intn'tni'tit of the 
Peck a/>fa<W system. 

Liftht fr,tm the arc a 

erotrr himf^ "fiottt Sintrer” 
f>a\sts to the ourrorcil 

tif the 

viol lens. 



NEW EI.ECTKOI.^nC CONDENSERS 

S MALI.-SPACE eli’ctrolytii* com leasers 
now biMiijr mamifactnr4*d by Diihilier 
C4nidens4*r Corp. ari* particularly snitiHl to 
tlu' r4'ipii 1*4*1114*1 its of hi^h (*a]ia<'ity ami liiw 
inip4*dam'4*; and D.C. \vorkin;r \'olta;r4*s 4»f 
•J.5 (a\ailahh* in units 4)f N, Id, ami ’Jd inf); 
Sd (K (), and S nif.), and l‘Ja (id and lanif.). 

^l4*tal-contain4‘r t\ pc tncasiin's -L x 2-’l/H> 
X in.; cartridjre tyi»e, 2', x I in. in 

diain. fiir 1*25 
\*. units, and 
•Ji, X \-im 
in diani. fiir 
t lu* I o w 4‘ r 
volta^i* units. 


.Iboi'e, Pultilifr 
ami, rjfjht can tyf'C of 
comf*act electrolytic 
dc users. 



■ iboze, .1 to L. feed reel, fakcufy, feed, />»'oy, 
lamfy. optical system, sound dnim, c.rciter, 
prtfj. .fti* ntid amp. Tid. cotttnd. amp. szc,^ 
compensatoi speaker phot, titkeitp reef. 

normal sise of 16 aim. film and ra- 
hr^ted sound track. 



; I6MM; 




A ia(;ht-oeerated relay 



A n inexp4‘n.‘Jivc lijrht- 

operateil is the 

new l.nx'rron siiper.sensi- 
tive selenium cells and. 
relay which 
o p 4* r a 14* .*> 

f 1*4)111 a 

V4»lt 4‘nrrent 
.soiir(*e. 'I’hc 
III a n u f a c- 
tur<*r is Lux- 
'1' r 4) n D e- 
vices Cl I. 


The light 
operated 
relay. 


POl.lCE RADIO SETS 

T he new typis D-*2I75 (171*2 kc. hand) 
and D-2l(i(> (2110 ki*. band) Stroin- 
InTjr-Ca rkson I Nil ice Receivers il hist rat (‘d 
1m*1ow are rnamifaetnred by Stnmiherjr- 
Carl.son 'I’el. Mfjr. Co. Tli4*s4* superlu*ter4)- 
d\n4*s incorporate A.N'.C. and jieiitmh* 

A. l‘\ 



The Police Radio Set. 


METER SHUNTS 


S lICN'rS of spi'cial alhiy wire for mul¬ 
tiply injr meter readinjrs are illiist i*at4*d 
below. Manufacturer, D. L. X’aii Leuv4*n. 



Circuits, ami multi- 
scab* dials for stand¬ 
ard meters are avail¬ 
able. 

A .schematic circuit 
of a “univer.sar* im*ter 
is .shown below. 
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Constructing a 

SIMPLE 
SET TESTER 


PUotonraph of Mr. 
Lccb’s set analyzer* 


By JOSEPH L1:EB, E.E. 


can 

set 



Fig. 1 

Sufincatcd layout for the tester^ 

lancous material may hr kef't m 
compartment* 


E MKHSOy once said, *‘lf eyes 
were made for seeing, then 
beauty is its own excuse for 
lu'injr.** 'rhis hit t>f |>hilos»»}>hy 
be a}>plic<l to articles describinjj: 
inalyy.crs as well as flowers, 'I'hc 
test s<‘t illustratc<l in Kijr. \ was built 
!)ecau.se i»f its extreme eornj)uetness, 
simplicity and low cost, altlioujrh it 
is not larkin^r in symmetry, 

'riu* size of the instriuiH'nt panel is 
i>nly iiu'hes by H inches, while the 
outside tlimeusiuns of the earryinj^ 
ease are im hes lon^ by inches 
wi<le by *1^/.* im’bes deep. A sewin^r 
Ilia <1 line tool box wa.s pressed into 
sc‘rvi<’<* to house **tlie wnrk.s," 'I'lu’.s^* 
lioxes may be <»l)tained for almost 
nothin/r at any sewiujr machine deal¬ 
er's. If a l>ox of this ty])e cannot be obtained con¬ 
veniently, any other case of .suitable size may be 
substituted. 

Description of Analyzer 

Figure 1 sliows tiie panel layout. As will be ob¬ 
served, only two meters are u.sed; a D.C, voltmeter 
and a D.C niilliamnieter. The .\,C. voltmeter was 
jmrposely omitted, for two rea.sons, A third meter 
would add con.siderably to the bulk of the test kit, 
and i.s not used often enough to make it absolutely 
e.s.sential. The most imptirtant readings are obtained 
on the tw*) l),C. instruments. If A.C, reailings are 
desired, the Service Man can carry a separate ))ort- 
able meter in bis tool kit. 

A five-prong flu.sh-mtuinted .s<H‘kct is placed as 
.shown. The use of a four-prong adapter obviates the 
necessity for a four-prong .socket on the panel, tend¬ 
ing further toward conservation of panel space. Ti}) 
jacks are u.sed for the tube-.socket termimiKs, screen- 
grid <‘lip, ami external po.sts of the voltmeter and milliammcter. 
This procedure hrintjs nil parts of the circuit ri<jht out on the panel, 
7chere the tests ran he made direct It/* Complicated switching 
arrangenients are tlnis {lone away with. 

Tile meters used in this tester are of the two-inch flii.sh-mounting 
type. Weston Mmlel was the make .selected. The voltmeter 
in this (*ase liad two scales, (t-H and 0-200, .\ O-fOO .s<*ah‘ was added 

by the iiielii.sion of a nmltijilier in the ein’uit. The resistance of 
tlu" nmltipliei* is (‘qual to the re.sistaniv of the meter at the 200- 
volt range, in this ease 2-5,000 ohins. 'i'be millianuiicter is a 15 mn, 
instniiuent witli an additional .shunt eonneeted through a toggle 
switch for the 150 ma. range, 'I'lie shunt is easily made by con- 
ne<ding the milliarnmeter in .series with another millianimeter (of 
ah<»ut 150 ina, range), a variable re.sistanee, and a battery. N'arious 
hmgtlis of resistaiu‘e wire (from an obi rlu’ostat) are lonneeted 
acro.ss the terminals of the 15 ina. meter until its reaiUng (midti- 
]»lied by 10) lorrespomls to the reailing of tin* higber-range* meter. 
When the ))roper buigth «)f wire has thus been determined experi¬ 
mentally, a piece of spaghetti tubing is slip]>e{l over it and lugs 
carefully solder{*d to the end.s. We n«»w have our shunt for the 
“11 r* range of the meter. The toggle switch takes this .shunt out 
of the (‘ircuit when the “1.0'’ range is re(juire{l. 


M iserl 
the side 



p- u C 

adapter^ 
FOR ANALYZ£I^ 


ADAPTER 
rOR PLUG 


Fig. 3 

rit the left, an adapter for the plug-cud of the analyzer cable; 
center, ihc adapter for the socket in the analyzer; and right, an 
adapter for testing *80 rectifiers* 


As.soeiateil with the voltmeter circuit is a four- 
point .select«»r .swit<*h for 8, 200, or 4-00 volts, •»r 
for continuity testing, Ueference To the wiring 
diagram (Fig* will .show how this is aeeoui- 

jili.shed. It will he imted that with the testing 
liattiTV eoiineeteil as .shown, it is irnpo.ssihle to 
short-eireuit it, .should the swit{‘li ha|)pen to re.st 
uptm twi) adjacent point.s. 'I'lu* worst conditiim 
po.ssihle is a short through the two external multi- 
plu*r resistances—10,000 «»hin.s — which is not very 
serious, 'I'his loiulitiou o<*eurs when the switch 
lever happens to rest upon tiu* two right-hand 
points. 

The ham lie of a round “stippling’* hru.sli, to- 
getlier witli the base of a hnriit-ont '27 lube, serves 
admirably as an analyzer ping. One emi of the 
cable eonneets to the .socket prongs and the screen- 
grid <*ap on the side of the handle, 'I'he other ends 
of the wires go to the respective tip ja(‘ks on 

tlie panel, 

A pair of flexible 
leads should he made 
with phone tips on one 
end and test protls on 
the other. The j)osi- 
tive lead may he 
marked with some 
red thread or other 
device. For te.sting 
screen-grid tubes, a 
short lead is made 
with a phone tip at 
one end, a ,serecii-gri{l 
clip at the other. The 
ti]) of tills lead is 
plugged into the 

(Conlinued on 
pope ()91) 


’eo sociceT 
ADAPTER 


tip 



Fig. 2 

Complete schematic diagram of the tester* J^oltage measurements are 
made at the socket terminals of the analyzer by the voltmeter leads tvhich 
ore inserted in the left-hand terminals. 
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The Theory and 
Volume Controls, 

Matching 

( Part 

By 


I S" voi<‘r transinission circuit. sih‘1i as tclc- 

plioiic lines. ra<li<»-l»roa(l(a^t speech cipiipinent. public- 
{i<Ulrcss systems, “talkie** apparatus, etc., will lie touiul 
resistance networks, or attenuators, more commonly (aillcil 
“pads.** 'riic jiroper use and dcsijrn of these pads make for an 
efficaent transmission system, from whit‘h the maximum output of 
enerfrv with the least distortion may be obtained, and which, if 
these pads were not used, could not be realized. It can be said 
that pads find their way into practically every phase of voice 
transmission where (piality rejiroduction is the prime rcipiisite. 

It is the pur]>ose of this article to make clear the methods by 
which these pads are desipied. Ut show their appli(‘ati<»n in trans¬ 
mission circuits, and to <liscuss tlie ]>roblems encountered in trans¬ 
mission circuits where pads are used. 

Purpose of Pads 

In voice-transmission circuits, where enerfry is beinfr transmitted 
over a line tt» a load located at the far end of the line, it is 
nrcessarv that some means be employed to control the majrnitnde 
of the enerpry enterinjr the load. It is 
f<»r such purposes that pads are usc<l, 

'1‘he.se networks are always used be¬ 
tween a source of ener/ry and a load. 

'I‘he source of enerpry mi|rbt be any 
of the followinfr: 

(1) Output of a speech amplifier, 
such as a normally hijrk-J<*'^l 
plificr which is feedinfr another 

amplifier located at a remote p«»int; 

(2) Output of a hijrh-lcvcl am- 

]»lifier (p<iwcr amplifier); 

(B) Output of a low-level am- 

jilifier. such as a comlen.scr-micro¬ 
phone amplifier, which is feedinjr a 
speech amplifier locatctl at some 
distant point; 

(t) Output of microphone cir¬ 

cuits. etc.; The load may consist 
of a tran.smi.ssion line t'arryinjr the 
encr^ry aiul terniinatinjr in an im¬ 
pedance hK-atcd at the far end of the line. This load impeilaiicc 
uii^ht consist of any f>f the followinjf: 

(a) Primary side of a liiie-matchinja: transformer (line to 
line transf«>rmcr); 

(b) Input circuit of a speech amplifier; 

(c) I.oud speakers located at tlistant points from an 
amplifier; 

(<1) Mixiufr circuits, etc. 

The attenuator imposes a constant impedancr upon the trans¬ 
mission line, tliereby controllinpr the level (majrnitude) of the 
enerjrv beinfr transmitted into the far end of the line. 1 he at¬ 
tenuator or maintains this level by introducing a loss in 

enerau heticeen the »nnree and the load, at the same time causiiifr 
no impedance mismatch to the impeilances U-tween which it is 
working (source impedance find lOfid impedance). 


‘I’o illustrate the statements given in the preceding paragraphs, 
a typical case showing the use of such networks will be givim. 'fhe 
complete design and ('alciilation of the pads will he shown, and the 
problems arising in circuits in which these pads are used will he 
discussed. It is hojied that by obtaining a complete understanding 
of the subject matter given in these papers, any problems relating 
to the design and use of pads in voic'c transmission circuits will 
be materially lessened. 

I.et us a.ssume we have a radio amplitier who.se output voltage is 
1.5 (ciTeetive value of alternating current), 'fliis voltage is to be 
fed over a transmission line, at the far end of wliieb is located 
the primary siile of an input transformer, who.se .secomlary is in the 
input circuit of an amplifier (see Fig. B). I.et ns al.s<» a.ssume that 
it is al.so nci’e.s.sary to reduce the voltage impre.ssed aero.ss the 
primary side of the transformer to approximately .15 volts (U,.M.S.). 
It can be .seen, therefore, that it is ncce.s.sary to interpose a net¬ 
work of some sort between the input source of 1.5 volts anil the 
primary side of the input transformer in order tliat the voltage 
will be retluecd to the desired value, at the .^ame time iutroduciny 
no impedance mismatch between the source and the load. 

In voice tran.smission eircuit.s. this 
network is compo.sed of non-reactive 
resistances .so arranged that they will 
ean.se the de.sired lo.ss between the 
input and output terminals of the 
])ad. Hy “non-reactive** is meant re¬ 
sistances whose im|K*danee remains 
jiractieally constant to alternating 
current. This is aecompli.shed by 
constructing the re.sistances .so that 
their inductance and capacitance is 
negligible throughout the frequency 
banil in which they function. (The 
eon.struction of the resistances for me 
in the pads wiD be given in a forth¬ 
coming article). 

For most purpose.s. this frequency 
band can be taken as the audio spec¬ 
trum of 10 to 10.000 cycles per .sec¬ 
ond, 'rhe resi.stanees u.seil in networks 
must be non-reactive in order that 
the attenuator maintain constant impedance characteristics through¬ 
out the audio hand to the impedances between which it is working, 
so that .straight line freipieney attenuation will be obtained without 
frequency distortion in the tran.siui.s.sion circuit, which would hinder 
the inteliigibility of the signal. 

The ehangi* in voltage between the .source and the load is ex- 
pre.s.scd as the logarithmic ratio between the two voltages. At this 
point a brief resume on the tran.siui.s.sion unit or decibel will be 
given, so that those not familiar with this unit will have a (dear 
understanding of how it is u.sed in tran.siui.s.sion eircuit.s. 

In electrical circuits carrying energy which is either being am¬ 
plified or attenuated, the ipiestion arises; What is the relationship 
between voltage, current, and pow'er on the iiquit .side of an ampli¬ 
fier or an attenuator, to the voltage, current, and power on its 
output side? The engineer signifies this ratio between tw'o voltages. 



Fig. 4 

Initial and reflected Tiarcj or a circuit xvith and -Anthout tosses. 
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Construction of 
Line Filters and 
Transformers 

I) 

HY LEVY, B.S. 

lwc» curmits, <»r two powers, hy the nunihcr of decibels chaiufc or power 
taking place hctwecii tiic input and output tcrniinals of the am- ratios is 
]>lirier or the attenuator. expressed 

as a loss 



The Decibel 

In any electrieal circuit earryin/r cner/ry, the product of the 
conituon lojraritiun o/ the power rot to multiplied htf ten, or the 
product of the cointuon logarithm of the current or voltutje rotios 
multiplied htf tw^nttf dctcrinincs the chan/rc in decibels. 

As an example of this principle, let us a.ssmuc that in a certain 
circuit the volta/re has been decreased from B.O volts to 1.0 volt, 
or to one-third of its orijrinal value. Then from the tlefinition as 
pven above, the volta/re ratio is B to 1, or B. The common loparilliru 
of three is 0.1771 (which may he obtained from a table of cenumon 
lof^arithm.s). This means tliat 0.1771 is the jiower to which ten 
must he raised to pve three. Then, multiplying]!^ 0.4-771 by twenty, 
we iret .9512 decibels change: 


in dcci- Fi|t* L above. Circuit illustrating current distribution. 

bcl.s. In Fijt. 2, center. Schcmotic diagram of an ”lV'-typc pad. 

the cir- Fi#J. 3, below. -Impedance relations in a typical line. 

cuits to 
be taken 

up, attenuators (resistive networks) will he discussed, and a 
decrca.se in energy will he incurred between the terminals of the 
pad, and therefore all results will be given as a fo.^s in decibcl.s. 

Thus by expre.ssing current, voltage, and power ratios in decibcl.s, 
one has an accurate d(*scription of the changes in energy taking 
j)lace in the circuit. 

From the definition of the decibel as given above, we can write 
the following formulae: 


i. e., deciliels change = iO log 

where V, — input voltage 
anil V-i = output voltage 

:lo 

= iO log 1.0 
= 2() log B.O 
= ii) X 0,4771 
dec'ibels change = 9..544 

The above sinudy means that if the voltage 
in the circuit has been decrca.sed to one-tbird 
of its original value, we have cau.sed a change 
of 9..542 units or decibels to have taken j)iace. 

(Sec table in November, 19:11 i.ssue of Uadio 
Fkajt*— PUlitor^) This change in decibels is 
cxprc.s.scd as a as the voltagt* has been 

tiecreused. Similarly, if the voltage had been 
iucreoited to three times its original value, 
the resultant change in decibels would al.so 
Ik* 9.542, only in this ca.se the result would 

a ffftiu. 'rile re to re, if the voltage has been increa.se<l or <lccreased 
to three times its original value, the resultant change in decibels 
is the same in both ca.ses, or 9.51-2. 'Hie only ilifferenee in the 
two cases is in the method of expressing the results obtained. 

When using the 
formulae .shown be¬ 
low, the change in 
decibels obtained de¬ 
pends on the tyjie of 
circuit involved. In 
an aiuplifxing circuit, 
the rclation.shi]) be¬ 
tween the voltage, 
current, or power 
ratios is exjire.ssed as 
a gaip in decihel.s. In 
an attenuator, the 
relationship between 
the voltage, current. 


Ttbl« 

1. 

In 0.9.•. 

length of eIronIt 

In allot to 
prodneo rttentnoo 

40 

1166 

100 

466 

&00 

96 

1000 

46 

eooo 

ts 

9000 

16.6 

-4555- 

11.6 

-E0D5- 

9.3 

-6555- 

T.e 1 

-t555- 

6.7 1 

aooo 

6.6 

-5655- 

6.9 

10066 

4.7 


V 

Yi 

v, 

I. 

h 


ii 


(’hungc in deeiMs = 10 logio 
= 40 logio 

= 40 logio 

where l*i = input jiowcr 
1*2 = output power 
Vi = input voltage 
V 2 = output voltage 

11 = input eurrtmt 

1 2 = output current 

'riiis is shown in Fig. 1. 

Also if we know the nuiuher of decibels 
change, and it is desired to determine the volt¬ 
age, current, or power ratios, wc can write: 

Pi change in (IihmIh’Is 

yr = antilog 

Vi change in deciU'Is 

V, = * io 

change in deciln'ls 


= autilog 
I 2 


40 



Fi^. 5, above. Open-end transmission line. 
Fi^. 6, below. **Shorted** transmission line. 


'1*0 illustrate this method, a.ssume we wisli to introduce a 15 
dccilu l loss into the circuit, and it is ilcsircil to know what voltage 
ratio will give this lo.ss. ‘I'hen from above: 

V, change in decilnds 

^ = anhlog - - 

v; i.5_ 

^ = a ihlog 
^ = autilog .75 

S = 

which means that if tiu* voltage ratio is equal to 5.02, a 1.5 dccilK^l 
lo.ss will be maintained in the eircuit. 

Heturning now to our own problem, it was detcrniine<i that a 
network is required to cau.se a lo.ss in voltage between its teniiinals, 
(Continued on pope 1>90) 
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Using Crater Lamps 

Because crater lamps will undoubtedly displace the flat-plate neon lamp 
for television work, the author discusses their methods of connection. 


tHILU till" followintr cirniits wrrc used 
y rt’itli a cniter-type nn»n lamp and a pro- 
' jiadion .set u.sinir a cunivive mirror disk, 

it is (|iiitf possilile that they (*nuld he useil equally well 
V ith a flat-plate neon lariip and a pinhole disk. 'I'herefore, they 
.should he of interest to all televi.sion fans. l.aekin*r ilefinite elee- 
tri(‘al eharacteristies of the various laiitp.s, .sneh as A.(\ and D.C. 
itnpt‘dam*e.s which luannfaetiirers fail to sii)»ply (lamps of the 
same make and type varyin/r e<»nsiderahly), it is irnpo.ssihlt* to pve 
exaet data on the best eirtmit for a fri'en lamp. 'I'he following 
eireuits were tried hy u.sirijr ordinary radio parts siu-h as will he 
found in the averap:e experimenti*r\s laboratory. While exi-ellent 
results were «»htaiiUMl with st>nie of them, improvements eould still 
lie made hy jiroper ilesijrn. Kor the pre.sent, the “cut and try” 
rnidhod will sufliee; and any one who has pat ten ee is hound to 
obtain better rc- 
(‘eption. 

We may .start 
with the information 
pMierally suppliiMl 
by the tube mamr- 
faeturer.s. As a rule, 
parallel output 
tubes, .sneh as two 
type ’t-Vs, are ree- 
omrnended as they 
nu>n* nearly inateii 
tlu* im}>eilanee of tlu‘ 
neon lamp. 'I'he lamp 
is then n s o a 1 1 y 
plaeeil directly in 
the plate lireuit, as 
in A, Kifr- K and na¬ 
ture left to take its 
eour.se. 

A simple eomiiari- 
soii between tlu‘ lamp 
eirenit for picture 
reeeptii>n and a loud¬ 
speaker circuit for 
sound reception will 
sliow how ridiculous 
it is to expect jrnod 
imajres from such a 
eirtmit. In the plate 
circuit <»f the tubes, 
both l>.(‘. and A.C. 

(from the received 
.sijrnal) are flowinjr. 

When a loud-speaker 
is u.s(‘d, only the 
A.(‘. i'omponent produ(‘es a responsiM the D.C. is silent, ami no 
matter how stronjr it i.s, n<» sound is prodm‘e<l. Kurthernuirt*, no 
niatti'r liow weak tlie A.C. is in ]>r»)portion to the D.C., it produces 
an effect on the loud-speaker diaphra«rm and can he heard. 

When a nciui lamp is connected as in A of Kijr. 1, the results 
an* entirely different. In this ea.se, the vurnut as well as 

flu* affi'rtitifhitt rurrt'nf prmUtv*'s iit/hf, which car be seen. 'Ihere- 
fore, when the received sijrnal is weak and tiu* A.C. component 
.small in comparison witli the D.C. component, the lijrht eaiisi'd by 
tin* D.(\ i.s so stroiifr that the faitit ]>ieture can hanlly be .seen. Duly 
the stronjrc.st of station.s <*an be tuned in properly. In other wonl.s, 
to obtain the best ima^res, the lamp he 100 per rent inoihihte^t. 

riiis means that we nm.st have a rnetlHul for eontrolliiifr tlu* amount 
of D.C. passing thr(»ugh^thc lamp so that it can be adjusted t(» he 


in the proper ]>ro]>ortion to the .\.C. signal. 

He fore trying any of thest* eir(‘uits, it i.s well 
to add a switch to the detc‘ctor circuit for chang¬ 
ing from positive to negative iniag<*.s; .some of thcsi* cir(‘uits give 
ru*gative image.s, and to obtain an accurate compari.son of the 
various circuits the detector switch should be thrown to n*ver.se 
the image*. 'I’he simple method «if reversing a transformer winding 
will not revcrsi* the image*. 'Die best metluul is t«» connect the 
detet*tor switt‘h so that either gri<l-bias detection or grid-eondcn.ser- 
and-h*ak dcteclnm may be irst‘d. 

Sin<‘e the sinrph* circuit at .\ i.s not satisfactory for general u.se 
ami is only good when the incoming signal is very .strong, we will 
di.s(‘ard this togt*ther with various versions of it employing <‘ombina- 
tiotis of series and parallel resistors, and h»ok for .stuuething 
better. 

Description of 
Circuits 

We have shown 
that the circuit of 
Fig. 1, is only 
good for receiving 
very strong signals; 
weak image.s being 
blinded out by the 
intiai.se light caused 
by the D.C. comp<»- 
iu‘nt of the ]>late 
current. Note that 
two output tubes 
connected in juirallcl 
are shown in this 
(‘ircuit. 'Bwo paral¬ 
lel emtput tubes are 
re(*ommeuded in all 
<»f the following cir¬ 
cuits but are left out 
of the illustrations 
for (‘learness. 

Figure 111 shows 
one method of c(m- 
trolling the niiiount 
•»f D.CL flowing 
through the crater 
lamp. 'I'he resistor 
It is place<l in the 
output circuit and 
.should be of a value 
etpud to the inipc- 
danees of the output 
tubes (depemling 
upon the tyju* of 
tubes u.sed) so as to gi\V maximum power oul]>ut. The crater 
lamp is eonneeted between tbe j»Iate and gnumd—tlu* amount of 
D.(‘. pa.ssing through tlu* crater being regulated by the variable 
resistor U‘2, which is .shunted by the l.mf. conden.ser C to allow 

for the passage* of the alternating current. 'I’lie resi.stor U1 may 

or may not be u.sctl. Its purpose is to inerea.se the load impedance 
so as to mme nearly match that of tbe resi.stance K. As a rule, 
the A.C. im}»edauee of a crater tube is only a few hundred ohms, 
although its D.(‘. impedance may be a few thou.sand ohrn.s. Ucsi.stor 
Ul may have a range of from n to in,d00 ohms and, once adjusted, 
mav remain fixed. Uesi.st<»r may have a value of from fl to 
.50,000 ohms and .should be moiinti‘d on the fnmt of the re(*eiver 
panel .so as to be a<‘cessihle, as its adjustment varies with each 
(Vinttiuued tnt ptuje fi88) 



By CL^ DE FITCH 



Circuit diiUjrams of cratcr-lon\f* circuits. 1 hey arc discussed detail by .Mr. J ttch. 
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Fig. A 

The numbers cbovc corrcspoitJ to those ffiven in the diagram below. 


The A.C.-D.C. 
“CASH BOX” 
Receiver 

By Ha G. GISIN, M^E. 


H EHK'S a little radio sot tli.it's a true “pal/' This A.C.- 
D.C. juirtalilo is possiiily tlie sniallost, lijrhttvst powor- 
operatial jiortahio iu the world. It has surprising voliiiiio, 
is fairly soloetivc^ and still, it tits into a ease only a hit 
lar;jror than a eaniera. 

The portable, whioh is illustrated in Ki^. A, makes a sjdendid 
travelinjr <‘ompanion. It is also ideal for siek-hed use, for eon- 
valeseeiits in Iwispitals, and for other shut-ins. It is atlmiraiily 
suited to tin* usi* i*f people who are hard of hearinjr. In fact, hy 
pliijfffin^ a niierophoiu* in tt^rruinals s, it .servers as an excellent ‘*hear- 
irifr aid'* when not hein^ used for radio reeeplion. Those wjio like 
to listen to radio late at ni^lit can do so with this set, without dis- 
turhinir the neighbors, or without even hotherinjr anyone .sleeping 
in the .same room. I\se<l in eonjunetion with a new tyjie of short¬ 
wave converter (police adajder), this jiortahle .set will bring in 
exciting jiolice me.s.sages and al.so other interesting jirograius and 
calls on the short-wave hand between 80 and 200 meters. No change 
in wiring is nece.ssarv to u.se the S.W. adapter. 

This versatile receiver may he pingged-in any place where electric 
lights are used, retjardlesy of \chether the cnrrf'nf filfeniatiinj or 
ilirecf. This univer.sal feature adds to the desirability of the little 
receiver. Incidentally, this circuit, whicli is sh*)wn in Fig. 1, may 
al.so l>e made available for !>attery u.se, and hence for automotive 
work, with only a few small ehange.s, 

N'o aerial is nece.ssary, althoiigli jirovision has been made for the 
use of f»ne when distance-reception is ilesired. The circuit employed 
is ingeniously simple. In reality, the "Cash Hox*’ receiver is 
cs.sentially a one-tube .set, since the second tube is u.scd merely as 
a rectifier. 'I'he new A returns "M" lilament, (jui**k-lieating, cathode- 
type 107A tulles arc u.sed. 'The.se are especially designed for inter¬ 
changeable u.se on either A.C. or D.C. and they are the only tubes 
• available for use in tliis circuit, which will give the desired tlegree 
of bumless operation* 

Discussion of Circuit 

j The fdainents of both tubes are in .stories and a wire-wound re¬ 

sistor is also in .serii‘s with the same circuit, .so that the 11.^ volts 
supplied by th<‘ line is reduced t<» the 12.(i volts ((i.:i volts per tube) 
rcijuircd by the two tubes. I'hc first tube 11 acts as a coiiilfiua- 
tion detector and am]difier. Tube 
19 .serves to rectify A.(’. to |).C. 
for usi‘ on the plate of tube 11. 

Filtering is faccoruiili.shcd by 
means of tlie audio-<’lioke 17, 
which is bypassed by the elect ro¬ 
ly ti<* conden.sers lb and 18. A 
“conoid” antenna coupler is u.scd 
at .‘J. A ti(‘khT coil has 
added, not only to increa.se the 
distanc’c range, but especially to 
iiiijirovc the selec^tivity of the 
set, so that broad-tuning local 
stations may be scparateil through 


the u.se of the regeneration c'ontrol. The tickler roil is wound on 
a .small cardboard form and placed within the shielded case of the 
"colloid * coil. The se<*ondary of thi.s (aul is tnneil by means of a 
featherweight variable (ondenser* Conventional grid-leak detection 
is u.st'd, employing resistor. The small fixed ctui<leusers 2 ami I 
s<*rve to protect the tubes from .short circuits through the ground 
coniu'ction to the power Iiru‘. C'oiuleust^r 7 isolate,s the metal l»ox 
from the line, while condenser i:i ht‘lps to prevent hum. 

.\n automatic line-voltage regulator constitutes an imj>ortant 
feature in the design of this set. It jirotccts tulie.s, ’phones ami 
ntluT components against damage due to voltage fliictuation.s ami 
.surg(‘.s, thus prolonging the life of the tubes and stabilizing the 
ojieration of the set It also acts as a fuse in the event of a 
short circuit. 

Construction Details 

In order to make the set as compact as possible, every available 
bit of space within the carrying ea.se is utilized. Mo.st of the parts 
are mounted on a wood strip wliicli fit.s against the inside rear wall 
of the case, before fastening the components on the board, variable 
conden.ser b and choke 17 are placed in the ajiproxinuitc positions 
they are to occupy. The hoard is then put against the rear wall 
of the case and the hH'atioiis of coil il and of the two tuhe-.sockets 
are noted. The coil must clear the eonden.ser on one side and the 
.socket must elear it on the other. The two electrolytic conden.sers 
are located, one above the other, between socket 19 and choke 17, 
The conoid coil, the tube sockets, and the electrolytic condensers 
are then mounted on the ha.sehoard in their projier positions. The 
coil is mounted vertically !»y means of a .small right-angle bracket 
fastened to its cover. Ue.sistor 20 is next moiintt‘d on the ha.se¬ 
hoard as indi(‘ated. The grid cumlenser 9 and grid leak 10 arc 
mounted on the hoard between the conoid coil anti the socket. A 
coiu]) 0 .sition hiniling-po.st strip, carrying posts 1 and 5, is fa.stcncti 
tti tlie edge of the hoard, at the left, hy means of three small woot! 
.screws. 

Mounting holes art* tlrilletl in front of the carrying case at tlie 
left for the variable eonden.ser, which rc.st.s tin the Imtttnu of the 
ta.sc. liohs arc al.so tlrilletl at the left front for mounting the 
twin jack 8. At the right front, a hole is drilled for mounting the 

l^lectrad eoiuhination regeiicra- 
titin ctintrol and .svi*itch. Holes 
arc drilled at the riglit side for 
mounting the twin jack M- and 
at tht* left side for the tuitlct 22. 
Htilcs arc al.sti tlrilletl at the Imt- 
toni of the (‘ast* ftir fastening the 
ehokc li, and at the back, f<»p 
bolting the wood hast* st‘curely 
to the ca.se. All jiarts whicii 
mount (in the ra.se are then 
fastem‘d in posititin. 

It is jireferahle to start wiring 
{Contuiuf'd on poffe b92) 



Circuit diagram of the ''Cash Box** receiver. 
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TELEKTOR —^obot 



An interesting description of the manner in which “Stromherg-Garlson” obtains 
complete remote control operation of modern radio receivers. 


B >' the very njitiire of his existeiuns roan is la/A\ Frotii time 
Imtiiemorlal, he has eontinu:iIIy striven to ininiiiiize his daily 
work. Uiir seientists eall this type of advaneemeiit **p^og- 
ress," altlamgh the definitiem of the word “progress" is 
relative. Whether laziness is a desirahle characteristic or not 
depends entirely upon the individual. 

In the early days of radio hroadeasting, a man would return 
from his daily labors, turn on his radio receiver, test his storage 
battery, turn three or four dials until a desirable station was tuneti 
in, and then listen quietly to a eonghuiieration of noise wddeh, at 
that time, w-as ealled musie, IIow'evtT, we have ‘*]>rogressed;" there 
are few* batteries in nse tt>day, and ree«Mvers have hut a single dial, 
making the tnning-in of distant and loeal stations a relativc’ly simple 
matter. Hut still man is not satisfietL lie not only finds it desirahle, 
hut at times necessary, that he eomidetely eontrol the tuning and 
adjusting of his radio reeeiver from many eonvenient points dis¬ 
tributed about Ids home. I'his latter refuiement marks another step 
in the "progress" of radio. 

'fhe deviee to he deserihed is manufaetured by the Stromberg- 
i'arlson 'IVlephone Manufaetnriiig Company, and although it is 
designed to work in eonjunetion witli their n^^n reeeivers, it may 
easily be applied to any other reeeiver having somewhat similar 
eharaeteristies. 

'Phis devii’e, ealleil the “Telektor," eonsists of a combination of 
motors and relays mounted at the rear of a radio receiver, as imlb 
eated in Fig. A; a detailed view' of the Telektor is shown in Fig- B. 
'I’liis Telektor motor unit may he removed from a reeeiver at any 
time w’ithout affecting the operation of the radio set. It must 
always he used \Vith a ‘Telektor Box." When .so used, it performs 
remote .starting or .sto]>}>ing of the radio receiver, remote eontrol 
{►f volume* and remote control of the tuning dial. Certain Telektor 
sy.stems are al.so de.signed to eontrol, in addition to the above, an 
automatic record-elianging phonograi>h and four loiitl-speakers 
which may lie used in a sound distributing system. As stated pre- 
viou.sly, each of the above may he controlled from any of the 
remot(* ]ioiiits sel(*ete<i. 


As noted from the 'I'eh'ktor Box, illustrated in 1* ig. C, twenty 
push-buttons are available. Fight of these eontrol relays and the 
remaining tw'clve eontrol motors. 'Fhe buttons that eontrol relaxs 
need oiilv ht* pres.sed for an instant, as the relays operate iniine- 
diately the circuit is <‘lose(I. 'I'hese buttons are tlie six nearest 
the pilot lamp and the two at the bottom; that is, there are four 
sjieaker buttons, tht‘ radio button, the recortls button, and off and 
on huttoii.s. (See Fig. C.) 

Operation of the Telektor 

The operation of these relay-controlled jmsh-huttons is as follow's: 
When the “ON" button is depressed* the system automatically 
connects to the A.C. line and is ready for operation. It should 
lie rcmeiuhered that pressing the “ON" button w'ill also turn on 
any loud speaker in the sy.stcin that is eoniieeted for ii.se as a 
“.^iaster" speaker. You may, of course, jiress the proper jm-sh- 
luitton to .start any of the extension .sjieakers you may care to 
u.se, provided none of them is eonneeted at the time. 

You will then hear a jirogratu of radio or phonograjili music, 
depending upon wlietlu-r the radio or records button w'as last 
]>ressed. If you are not sure whether you are hearing a program 
of re<‘ords or radio inu.sic, then press the button for whatever 
tvpe of entertairumuit you wish at the moment, 'I'he set* however, 
is usually installed in such a manner that all the extension speakers 
will turn off automatically whenever the “OFF" button is pressed, 
w'hieh, of eour.se, turns off the radio reeeiver as xvidl. 

Thus, siqipo.se it is desired to shift the ]irograni from one ext<-n- 
sion speaker to another. The .sequence of operation is to iire.ss 
the ‘'OFF" button. This turii.s off the speaker to which you have 
been li.stening and also turns off the radio reeeiver. Iniiuediately 
press the “ON" button, and then pre.ss the button labeled for the 
particular speaker you wish to jilaec in operation. This ]>ro- 
eedure is nece.s.sary heeause in certain in.stallations all the exten¬ 
sion speakers draw' current from the A.('. line, and it is therefore 
neee.ssary to disconnect this speaker from, the line in order to 
{Continued on fuuje 
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GENE«ATOlt-. 

condenser. } 


BATTERY SIDE ■ 
OF STARTING SWITCH 


■ANTENNA PLATE 


OiSTAmUTOA AND 
SPARK PLUG 
SUPPRESSORS 


CONDENSER 

connected 

TO AMMETER 


RECEIVER 




CONTROL 
^ UNIT 


BOX 


At the left is sh<Kvv a t\f>ical ear installaftoti attd at the riaht is shoiw a tyf^ictrl ear aufeutia. At A 
Jiniug, to be tJckcd o?vr jcrCi'n,- at B, domeAitiht; at C, dome-lufht wiring: at D, a hole 7<-/nV/i is ru 
soldered; at E, the antenna scrccn-~^usc bright copper or bronec udre only; at F, cd<j 


arc .r/joTC’N stanacr tacks to permit listings ott head 
cut tit clear the domcAiuht—the edges of the screen are 
edges of screen—they must soldered. 


Cash in Kiitomotive 

Here’s an analysis of a new field, right at your backdoor, where the grazing is very 
good now, and will get better as summer comes. 



J UST a few short years apo. a nieetinfr «f By ARTHUR H. LYNCH .Tust think this ovrr: At the last radio show 
inilHirtant r tdin manufacturers was called York, tlie ( liief Kn^ineer of a very 

in New York City tf» con.sidcr the possiliilities of inakin^r a larp* eonipany told me that liis company made ami sold almut 
profit from the sale of automohile radio receivers and acces- five thousand auto receivers this vear—not countinjr short-wave re- 
sories. That was heforc Oosley and National and Atwater Kent reivers sold to various jiolice departments—and the txunpany is 

had iriven the subject any more than the most casual consideration. now workini? on a production schedule of five thousand a u'eek! 


It was before Traiisitone was taken over by Hhilco and before the 
or any of tlic tube manufacturers, jrave any consideration 
to tile manufacture of si>eeial tube.s, batteries, cables and the like, 
for autoimihile-receiver use. 'There was a live interest .shown at 
tliat ineetinjr; hut there were plenty (»f misgivings, as there always 
are when anything off the beaten track of radio mereliandising is 
up for consiileratioti. 

But the purp(».se of this article is not .so much to review auto¬ 
radio’s history as it is to indicate that tlicre is a market for 
receivers of this nature right at this minute. It is increasing by 
leaps and hound.s, and it is bringing an entirely new field of effort 
and jirofit into existeni’e for the Service Man. Bcftirc you read 
another paragraph, may I siiggc.st that you give the iilea a hit 
of tlmuglit from this ]>oint of view, 

Hegartlless of tlie .si/.e of your town. I’ll wager that there are 
at least three automobile dealers in it. In all likelihood, two of 
tluTii are kicking about Imsine.vs being poor, and they are the two 
who are doing nothing about it other than waiting for .something 
to happen and for things to take a turn for the better. Have 
any of them ever thought of tlie idea of giving a good auto radio 
with every ear? Did yon ever talk this ovct with tlieni? Business 
is to be bail—]>leiity of it—if you will use your head for sonietliiiig 
in addition to making a sati.sfaetory resting place for vour hat. 
^'ou may he interested to know what other fellows are doing along 
this very line. It may give \ou a liiineh or two and enable you 
to rake in a lot of the loo.se ‘\sheke|.s" wbieh are Just waiting aroiiml 
for you. Furthermore, if you baiidlc the Jo}» jiroperly, it can he 
made of great advertising value to your regular .service busines.s. 

Service Systematized 

Unlike the ordinary type of radio bu.sirie.ss, auto-radio servicing 
tines not begin after the receiver has been in operation some time 
and begins to rtupiire attenti<»n. Aiitn-radio service begins when 
the dealer makes the sale. The installation (»f an auto-radio receiver 
is no mean Job. It is usually different for every make of car 
as well {IS for every different model of every nuike. It is not 
ea.sy, except for the Service M;in who .specializes in it. For the 
imin wlio doe.s, there is {i virgin field with much more than the 
ordinary amount of profit waiting. 


Kven supposing it did not cjirry on that type of production for a 
long while, it is iin indication of the hiisinc.ss already at hand. When 
the meeting of niannfiictiirers was held in New S'ork there were 
only five niiikers of auto-radio receivers. Now there are more than 
.sixty. At tluit time, there were no makers of special tubes for 
auto-radio use. Now there is not a single tube maker tif any 
importance who does not include tlie.si* tubes in his line. There 
were, at that time, practically no batteries made e.speeially for this 
service, and the ordinary type of stonige battery did n(»t give a 
very suitable account of itself when the drain of several tubes was 
added to the drjiin caused by the starter and so forth. Nor did the 
“B ' hatterie.s, devsigned to sit (piietly in .some place or other until 
they were exluiiisted, perform too well when they were hoiincetl 
over III]ndreds of miles of rough road.s. 

1 here arose a howl for serviet‘—and a new kind of service—wliieh 
rcipiired a very fjiir knowledge of {lutomohiles and their engines, 
.\utomobile com panics were not tt»o slow to re;ilize the importimee 
of auto r.'uiio—after .some of them went so far as to suggest tluit 
the riidio would be a menace to driving, only to have it proven 
to them tluit they were cutting off their noses to s]>ite their faces. 
Then the manuf;ictur(TS of receivers and tubes began to wake up 
to tin* fact that here was a market which they had been ignoring. 
Then .some of them went into it blindfolded. Sales manjigers sjiw 
millions of df»lbirs in it {ind .sold the idea to their directors; and 
printers* ink and radio-advertising time were devoted to this new' 
venture with more than ordinary prmligidity. Then the kittens 
came home to the nuima cat. There was weeping and giuislung of 
teeth. This was not true of all the {iiito-radio uuinufacturers, but 
there were very few exec]>tion.s. 

Then it heeame recognized th;it .systematized service wtis an 
nhsolute necc.ssity, if auto nidio was to give the customer satisfac¬ 
tion. And there {ire still a few* receiver manufacturers who hold 
the opinion tluit it is good husine.ss to deliver ii cu.stomer at least 
a portion of tlie (‘bums nuide for tlieir products. Where w'ere the 
Service Men who could save the djiy for them? They w’ere few 
{ind very, very lu-ird to find; in most instan(‘es they have not been 
able to (ind luilf enough of them, in the final analysis, no auto- 
{Coutinueci on jfo^e GDU) 
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The Service Man’s Forum 


Where His Findings May Benefit Other Radio Technicians 


“RADIO SERVICE—CODE’ 

Editor, Hmho-Crajt: 

1 have rcail witli interest your article, 
“Hatlio Service anti the Klcetric Code/’ Let 
me say tliat when a rcliahU* radio set is sold 
and properly installed as a rule the Service 
Man’s battle is over. I have seen tpiitc a 
few “! lantlyinen’.s” installations and the re¬ 
sult was—niinieroiis service calls! 

Each state should rctjuire an examination 
of Service Men and, license the men wiio 
jiass this test. It jrocs without .sayiiifr that 
u uuui mn»t hove ijood tooh to do tjood U'ork, 
A Service Man should refuse h* make an 
installation which woultl not conform with 
the National Electric Code, sini])ly because 
the customer wants a “cheap Job." 

What <lo you say fellows? l^tsliear from 
you. 

1*\U!. .1. SnAFl-ER, 

Terra Alta, IT. Va. 


RADIO CRAFT AND THE 
SERVICE MAN 

W K are in receipt of the following bit 
of interesting data from Mr. Omer 
Henson of Willi.s, Kan., and the illustration 
we reproduce in this issue. 

As can he .seen by reference to the ligure, 
the main part of our service bench is a 
Supreme 400-H Scries N Diagnometer with 
Shop Test !*anel; the other .service instru¬ 
ments are built around this unit. To the 
right is a small panel, and a te.st oscillator; 
the small panel at the left is part of a 
direct-reading ohmmeter and output meter 
I'omhined. It is built up with a dewell 0-1. 
ina. inilliaiumeter, using the scale puhli.shed 
in the July, lOJl issue of Radio-Crajt 
(pg. 51) for the ohmmeter, together with 
a resistance and dry cell to give full-scale 
rcailings. This scale matches the other meter 
scales .so closely that it is almost impossible 
to tell that it has been replaced with the 
new paper oiu*. This makes an ohimueter 
always ready for use without disturbing the 
Diagnometer and without disconiiei'ting the 
ra<lio receiver under test from the light 
socket. 

’riie output meter has an audio trans¬ 
former and fixed crystal to rectify the out¬ 
put current of a radio .set, and a variable 
resistor to vary the needle rcatling; it also 
has large fixed com leasers in the circuit 
to protect the meter. 

Other instruments on the bench arc set 
analyKcrs, tube testers, etc., for portable 
use. 

On another work bench not shown in the 
]ueturc is a .stand f<u* the electric ilrill, 
together with a huffing wheel, griiuling wheel, 
.and special tools for holding the work. 

I live in a small town hut have a large 
Amount of service work brought in as 1 
have heei^in this field since the start of 
broadcasting. 1 have every copy of Raiuo- 
Craft on fde, from Vol. 1, No. 1, and they 
are not for fiofet Of course, I have my copy 
of the Oficial Radio Seri'ice Manual; I 



<‘ould not do without it. 

Wc are of the opinion Hint a better Joli 
can he done at less cost and in less time 
at the .shop than it can at the eustnmer’s 
location: consecpiently, we believe that it is 
only a matter of time until nearly all radio 
repair work is done in well-equipped service 
shops. 


BIG BUSINESS IN TOONERVILl E 
TOWNS 

Editor, Radio-Cbaft: 

1 read with interest Ralph J. M'hitter’s 
Udter in Deeeniher Radio-Craft and 1 agn‘e 
with him that there do not seem to be 
very many letters from Serviee Men in .small 
towns and cities. 

I am located in a small “town” of about 
700 population. Within 10 miles there are 
seven other towns of about the same popu¬ 
lation as the one I work in. ! also main¬ 
tain an office in a village of 4000 people, 
15 miles away. I have worked in this terri¬ 
tory for about eight years and 1 would ad¬ 
vise Mr. AVhitter not to get discouraged 
with his first two months business. Better 
try it for about 1VL» years hefon* making 
any decisions. J hove found that thvrv ore 
more jolm <tiid prttpf in smott tou'ns than in 
In rye cities, also tluit one can give lower 
pri<-cs clue to lower overhead. 

In order to get hiisinc.ss in small t*nvn.s, 
it is iiccc.s.sary to advertise. 1 <'ovcr all my 
territory at least every two months with 
iliftcrent forms of advertising. Most of iny 
copy is the result of reading other .service 
concerns’ advertising and arranging to suit 
my need.s. 

Cfnisintent ndvertisiny plus ytmd rcork xcitl 
ftriny off the work you want. It will take 
time, of course, hut you will get it. 


Most small cities and towns have their 
local newspapers. -\ single rolimm, om*- 
ineh ad is usually enough, for it kiTjis your 
name before the publics’ eye ju.st as well 
as a larger one. 

I^et’s hear from some otlier “small city” 
men now and see what they have to say. 

Frkderick K. Hariikr, 

Co mil I us, iV. )*. 

(Due to Mr. Barber’s frankness, we are 
able to find out why he has been able to 
make his radio business pay, even though 
he lives “in the sticks.’’ lie studies the pub¬ 
licity and ailvertising material of foremost 
organizations, and a]iplies tlie best parts of 
each to lii.s jmrtieiilar retpiirements.— Tech- 
nival Editor.) 


A “GROUND-ANTENNA” IN THE 
MOJAVE DESERT 

Editor. Raiuo-Craft: 

W<‘ woald he very glad to liear from any 
SiTviee .Man or teehnieian who may hav»* 
experienced the ])eeuliar difficulty which wc 
find in our locality — an increase of signal 
.strength wlieii we eonneid aerial ami ground 
to the yronud and ontenna posts, respev- 
t ivety / 

We have found that in 85% of our in¬ 
stallations this is true. 

You will iinderstaiu! that we are loeateil 
in the center of the Mojave Desert. The 
summers are very hot—with no rain and 
lots of static; the winters have quite a hit 
of rain, no snow, and tlie temperature sel¬ 
dom goes below freezing. Altitude, 485 
feet, and mountains on all .sides, ten to fifty 
miles away; very sandy soil. 

We have been building and servicing sets 
in tliis town for eight years. Have had good 
reception as far north as Regina, Sa.sk.; 
.south to Cuba, and, east to New York and 
Atlantie City. We might add that we never 
exi>erienee<l the above trouble with a battery 
set. 

M*e have a rather .small power plant here, 
generating *2200 volts; poor voltage regula¬ 
tion, and eoiisiderahle disturlmnee at times 
due to leaky insulators and other troubles 
too numerous to mention. Santa Ee tele¬ 
graph causes hjts of ilisturhanei*, due to 
radiation from points on their rejieaters. 

In connection with the above (|Uestioii, we 
might add, we recently built an aerial for 
a customer owning a ('rosley “Band Box” 
which we ov<*rhatiled for him, giving him 
daylight reception (which ho .never before 
ha<l <-xpericiiccil), using the ground only, on 
the aerial po.st. He was very miieh please*! 
ami wanleil us tt> hnihl an aerial inmuMli- 
at*‘ly. We Iniilt him an a*‘rial as ftdlows: 
Forty-f*M)t poles built from 2 x inch pine 
lumber nml then painted. One poh* is bl¬ 
eat e*l *lirc*-tly at the wind*iw wlu-rc the .set 
is; the *)llier, on the ha**k of the lot. ‘I'lie 
aerial wire is s**veii-straii*l, <‘naim‘lc<l, with 
no joints lietw**cn th** <H.stant eiul and the 
{("ontinned on poye 
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Fig. 1 


(PRIZE AWARD) 

AN AUTOM VriC VOLUME-CONTROL 
FOR SCREHN-CRID TUBES 


By Wm. Hryzink 


A SLMI*LF. autorn^itii'-vnluiiic-cuntrnl ar- 
r;ni‘ft‘iiu*nt wliirli l•arl Im* used in rxist- 
iiijr rrrcMvrrs i*fii|)(ovin«r '-!♦ type s<‘ro<*ri-^rld 
tiiln's is slu>wn at Kijr. 1. *rius einplovs a 
*27 type tiilie v hose fnrudion it is to anto- 
niatically vary the screeii-^rrid volta^re t^p- 
plied to the typi‘ tubes used in tlu‘ U.l*\ 
amptithT, 

It is ronrieete<l to the reeeiviT by simply 
loa'akiiijf the sereen-frrid Voltaire sup[>[y lea(t 
at tlie R.F. tubes and eonneedin^ tlie wire, as 
shown in Fi;ir, 1, instea<L 'The tt>p wire is 
tapped on IIh‘ ;rri(t of llu* deteetor tiilie. 

In order to (’ontrol thi* vobuue pnipt^rly, 
the serc‘en-frrid pottmtial must be nia<le vari¬ 
able over a eoMsiderable rau^e. Manual 
variathui under this system is achieved by 
ad justing tin* luas of the volunie-eont rot tul»e 
hy means <»f the 5b,0t)d ohm ptitentiorueter 
R2 provided. The plate current passiiijr 
tbroufrh the resistance Ul in the plate cir¬ 
cuit providt‘s the netvssary drop tei \ ary ttu‘ 
X'oltajre <»ver tin* rcipnred ran^e. 

'riie voltafr<‘ on the sereen-^rids, and in 
eouseijlienee the volume* is thereby reitueed, 
A signal apiilied to the jrrid of the control 
tube n*diua‘s tlic Idas and eonsecpiently in¬ 
creases the plate current* jiroviiliii^ an au¬ 
tomatic* (U*erease in ^ain, 'I'he (*onstants of 
the circuit must be so proportioneil as to 
fun<‘tion ra]>idly, but the electric*al inertia 
must still be ^reat enonjrli to avoid any pos¬ 
sibility of ‘‘swamping out" low-fre<pu‘ncy 
tuodniation* as these are slow ehanjres in the 
amplitude of the signal. 

Since the vohuue-eontrol tube must have 
its plate at the same* ])otential as the s<*reen- 
jrrids of the R.K, amplifier* it is necessary* 
in order to obtain the c’orrect plate volta^re 


SHORT CUTS in 
RADIO SERVICE 


$!0 FOR PRIZE SERVICE 
WRINKLE 

Trevinus cxi>erit*nce has indicated that 
many Service Men, duriti|{ their daily work, 
have ran across some very excellent 
Wrinkles, which would he of ureat iiUerest 
to their fellow Service Men. 

.\s an incentive towartl ohiainin^ in for- 
nialitin of this tyne. Kviuo-Craft will j»ay 
$11).00 to the Service Man submitting the 
.dl annnid Uailio Service Wrinkle each 
itiiiiuli. All checks are mailed ui>on publU 
cation. 

The judges are the editors of R.vdjo-Craft. 
and their decisions are final. No unused 
nianuscri|its can be rctiirne«l. 

I'ollow these .simple rules: Write, or 

preferably t>pe, on one si«le of the sheet, 
giving a clear description of the liest Katlio 
Service Wrinkle ymi know of. Simple 
sketches in free-haml are satisfaetury. as 
long as they explain the idea, ^'ou may 
send in as many Wrinkles as you please. 
Kvervinie is eligihle for the prize except em¬ 
ployees of kAiuo-CkAKT and their families. 

The conte.«t closes the I.^th of every month* 
by which time all the Wrinkles must he re* 
ceixeil for the next month. 

Send all contributions to the Kditor* Ser¬ 
vice Wrinkle.s, c-o Uadio-Ckaft, 98 Tark 
Place. New ^’ork City. 


on the *27 voliimv-rontrol tulu** b» tukt* t»ff 
volla^t* taps at -(if) arid -HO volts on tlie 
power-supply unit. 'Hiis puts a potential 
of approximately l:)a volts on the plate with 
res poet to the cathode. 


CHANGING THE PHILCO MODEL 511 
TO OPERATE A DYNAMIC SPE.AKER 
By C. E. Tinney 

IIK s]»eaker I had on hand for this Jol» 
was an Oxford with an eijrht-ineli cone. 
It was etpiipped witli an input trausfiiriiier 
to u.se the *71 type tube and a 2*a0() ohm 
fitdd. For the field (‘ireuit* I used the field 
eoil in place of the choke marked <'ILl in 
the diajrram of Fijr. 2. 'Die resistance of 


this choke is far le.ss than that of the tield 
coil, so I was forced to remove the clu»ke 
wiiidiiiir from its inui core* and u.se it as 
the fiehl coil of the speaki‘r, *I‘lu* removal 
is simph** luit the choke is wound on a .stpiare 
(‘ore and the fiehl (‘oil on a round core. 

After h(»atin|r the coil in the oven for 
.several minutes* I was able to work its 
shap(‘ .somewhat round. While the (‘oil was 
still Warm* and aft(*r removing some of tin* 
cardboard form from the iosi(l(\ I was able 
to slip the (‘boke windiiifr e(»il ov(*r the cor(* 
of the sp(‘akcr field. T'liis i.s .soiu(‘wliat ditfi- 
eult to do, and my advice to any oiu* would 
he to iu(*a.Mire the r(‘sistance of the choke 
with ail ohmmeter* and order a speaker with 
a field resistance as near to this as pos- 
silih*. .\s my dia^ranr shows* the .S(*t is built 
with an output (‘lioki* to prot(»(‘t tlie ma^- 
ii(‘tic speaker from the hi*avy plate voltajre. 
This must Ik* r(‘inovc(l as wt‘11 as the bypass 
(‘on(1(*user (*l which is u.scd with it. T'he 
primary side of tlie input transformer on 
the dynamic sp(*akcr is n.scd in tlie plaee 
of this arrangement. 



If you condu(‘t grid-bia.s test.s on this set* 
yon will find that there Is no negative bias 
on the *71 tube. Tliu.s, the r(*ceiver has di.s- 
tortioii wlii(‘h the inagnelie speaker did not 
reproduce; Init which the dynamic sjieaker, 
l»cing more .sensitive, will empha.size. 

I thcr(‘fore inserted a 2,()0() oluii one-watt 
r(‘.sistor in .scries witli the lead from the 
center tap of the *71 filam(*nt winding on the 
transformer. This giv(‘.s nearly 4f) volts 
negative on the grid and clears np the out¬ 
put considerably. 

Aft(*r alt tins is done one will find that 
the tone is far too brilliant to he plea .sing. 
So I (‘oniicct(*(l a .002-inf. bypa.ss (‘ondeii.ser 
b(*twecn the grid of the ’71 tulu* and ground. 
The c(»rre(*ti‘(l (Ha gram is shown at the 
right of l‘'ig. 2, 


A SUCCESSFUL HUM FILTER 
By Elden L. Cherry 
S the ohl(‘r tyfu's of (•lc(‘tri(‘ .sets, a cer¬ 
tain amount of tiuin wa.s ('onsidered more 
or l(*ss of a n(*C(\s.sary evil* anil even in .sets 
of comparatively r<*eciit production* the A.C. 
is often (piitc iioti(‘eable. The owner of 
su(‘h a set i.s likely to bcconu* more critical 
on this point after hearing some of the cur- 
(Coitthiupif on pofje (»f)7) 




Fig, 2 
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Operating Notes 


The Analysis 


Sparton 211 

I llAVK raugiit up with all iuitside Jobs, 
lint have plenty to do in the shop. 
The hrst inaehinc to draw niy attention 
was a Model 210 Sjiarton Midjret, which 
]>ert'orined well until it had heated thor- 
t>u;rhly« and then it broke into oscillation- 
'Fhe usual cheek of volt apes aiul a new sid 
of tubes failed to show anythinp wronp. 1 
then cheeked the resistor valui's with the 
set “eohr* and also after it had thoroughly 



Iff ihc Jczvcll 199 set tester for capaeity 
measurements, 

heated- Freipieiitly resistors ehanpc values 
considerably after heatinp, and the voltape 
rises surprisinply, llow’ever, this set uses 
wire wound resistors of pcxul (piality that 
did not ehanpc appreciably. 

Finally I checked the bypass condensers 
for open eireuit, but they all pave a cleHee- 
tion on a 0,C, meter. Then 1 bepan to add 
more capacity to the various points. 'Hie 
oscillation stopped iiiiinediately when a tenth 
microfarad condenser was placed .so as t«i 
by]uiss the cathode bias rcsi.stor to pround. 
Altiuuiph there was already a comti^nser in 
this position, evidently it w*as not quite 
sutlieient and the set would break int«i oscil¬ 
lation on strong signals. 

This experience taught me the value of 
having’ some method of measuring capaeity 
so I determined to calibrate niy A.C. volt¬ 
meter (.lewel pattern 199) for values com¬ 
monly used in filter and bypass condensers. 
I measured the line voltape first and found 
it to l>e 118 volts. Then I took a number 
of condensers of known value and read the 


of Kadio Keceiver Symptoms 

By D. G. McCALL 


v«)ltap(‘ with a condenser in scries with the 
meter. ’I'lie following values were obtained: 
4 luf. 115 volts 
:i mf. 112 volts 
2 uif. 10(i volts 
1.5 ruf. 98 vnits 
1.0 mf. 85 volts 
.5 mf. 50 vnits 
.25 mf. BO volts 
.1 mf. 10 volts 

Tlicse values w’ere ])lotted on prajdi paper 
ami the curve drawn with the aid of a 
French curve. (Both the grajdi jiaper and 
the Fn'iich curve can !»e obtained at most 
five-and-ten stores). See Fig. 1. 

In the future when I have a set that is 
♦•rratic and oscillates at irregular intervahs, 
the first thing I shall check will be the by¬ 
pass conilenser values. (H.F. bias resistors 
and plate* leads should have capacity by- 
pass(‘s of .1- to .25-nif. and screen-grid leads 
.5- to 2 mf.). 

Majestic 20 

The next set needing attention w’as a 
MtHlel 20 Majestic. This set had a short in 
the plate eireuit of the H.F. end. By the 
process of elimination this short was found 
in the second l.F. transformer. This trans¬ 
former may be removed and replaceil with¬ 
out taking off the bottom of this set entirely, 
which saves cpiite a bit of time, as much of 
the power pack, etc., is fastened to the bot¬ 
tom plate of the chassis. Simply remove the 
end section near this transformer and loosen 
the drive serew’S in the bottom section so 
that it may be pulled open a little. Take 
out the two screws holding the transformer 
and unsolder the four leads. 

Invariably I have traced the short in this 
unit to the .1-inf. condenser bypassing the 
plate lead. To repair this unit cut the rivets 
holding the l.F, unit in the metal can and 
pull the leads out of the holes in the can. 
Carefully warm this can until the wax soft¬ 
ens; then the as.sembly may be lifteil out 
The .shorted eonden.ser can then be cut out 
and a midget type bypass put in its place 
or it may lie left out of the can and a larger 
size condenser put outside the can ami under 
the chas.sis. Then the set is aligned with a 
175 kc. oscillator. 

Clarion Midjtet Model 40 

The third number coming up for attention 
was a (Marion Model tO Miilget. MMiis set 
behaved erratically when the volume control 
was moved. (Siiu‘e then I have hnd .several 
of this model with had volume controls and 
they all .seem to be affected differently ae- 
c«u-d}ng to what defect was in this unit, 
lienee it is well to check this unit when 
.servicing this model.) M1iis control is rated 
at 4,100 ohms and is u.sed as a part of the 
voltage divider. The potentiometer arm is 


used to vary the bias on the grids of the 
vnriablc-mii tubes. In sub.stituting here it 
is well to use a value of resistance as close 
as po.ssible to the value mentioned, but 5,<MMI 
ohms can he u.sed. 1 found it a good idea 
to put a small resistor (1()()-2(M) ohms) be¬ 
tween this unit and ground so that the volt¬ 
age ajiplicd to the grids never goes to zero. 
Sec Fig. 2. 

Audiola Jr. 

MMie next “pain in the neck,” w’as caused 
by an Audiola Jr. which failed to function 
at all. M'he circuit in this set is the prize 
puftzler of the past season, namely, direct- 
eoupleil. The resistors in this set have given 
me jilenty of trouble and the first thing to 
eheck in this model is those resistors. In 
Fig. B a jnctorial drawing shows the loca¬ 
tion of the different resistors and their value. 
In different sets I have found defective re¬ 
sistors of each value, but the one that goes 
had most frequently is the 400-ohni section 
on the blaek unit. Notice the ohm 

tap (gretm) used as a series resistor for 
the H.F. screens. I have <‘ured several eom- 
])laints of the set “having no pep ami no 
volume” by cutting this resi.stor out ami 
substituting one of lower value, thereby 
raising the screen-grid voltage. 

Apex Midget 

MMie last one on the bench is an Apex 
midget of the 25F series. Many eonqJaints 
have been registered by customers about the 
volume control “jumping” from loud to 
soft or vice-versa. I determined to locate 
this trouble and brought this set to the shop 
for that purpose. All tests and visual ex- 
iuiiination show' these units in good shajic 
luit they do justify a complaint that their 
regulation of volume is not smooth. So with 



PUT 150 OHM 
RESISTOR 
herie to 
IMPROVE 
stability 




50*000 

OHMS 


GREEN 
BOLT TO SUPPORT RESISTORS 


2. left. Diagram sho7ving location of ad^ 
ditional 150 ohm *'esistor. 

FI^l. 3, rijtht. Diagram sftoudng the location 
of the resistors in the Audiola Jr. receiver. 
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a strong magnifying glass and a strting light 
on tilt* unit 1 profoeclctl to play tlic set 
ami watch what happened. Smklenly I 
t«)un(l the explanation! 

'1‘liis volume rontrol was wire>wonml with 
a spring slider that made contact on the 
inside of the resistance circle. The mag¬ 
nifying glass showed that as the slider 
pusheti aroiiiul the resistance strip the turns 
of wire were* loose ami the slitler piishetl a 
niuid»er of turns together. This continual 
Miovement ha<l worn out the enaiiu*! insula¬ 
tion hetween turns and the result was that 
as the slider pushed around it forcetl a niun- 
her of turns teigetlier ami sliorteel out an 
appn'ciahly large* amount of resistamr sud¬ 
denly. Uephuernent of this type with one 
having a carlion strip and snuuith acting 
cemtact relic*veel this (*oinplaint. ‘IMiis volume 
control is rated at 8,(KM) ohms. 

So hnisla'd a typical day in the shop. 


ZENITH MODEL 52 
By Joseph Leeh 

IIK writer was recently confronted with 
the problem of removing hum from a 
/enith .Mmlel 52 radio, .\fter checking the 
set over, it was decided that the cause of 
the trouble was in the electrolytic filter con- 
tlcn.scr. With the set turned on, each ter¬ 
minal of the condenser was momentarily 
shorted to the ehassis by means of a metal 
screw driver. This procedure completely 
removed the hum. The same method was 
tried on sets of various other inake.s, witli 
great success. 


PHILCO MODEL n2X 
By Joseph Reily 

FKW of the early produetion of the 
model n2X Phileo receivers had an 
input transformer with the letter after 
the part nuniher on the terminal hoard. 
These transformers shouhl have a .0(108- 
mf. eondenser eonneetcil aeross tlie entire 
secondary. Later production mmlcls have 
the input transformer without the letter 
‘•.V.*’ These should he eijuipped with a 
tlhOOO ohm resistor across the secondary. 



The .00025-m/. condenser in the detector cir- 
cuit coKsing the hou.'l* 

On some of the first production model 
n2X receivers, the wires from the plates of 
the pento<les t<» the two lower terminals of 
till* speaker socket in the chas.sis were wiretl 
as shown (lotted in Fig. L This “dressing** 
tends to produce a high pitched whistle if 
the tidies are slightly unbalanced. This 
condition is readily eliminated, however, by 
changing the dressing of the wirt‘s as shown 
by the full nn(*s in the same figure. All new 
priuhietion models are now wired in the 
same manner. If it is found necessary to 
make this change, he sure that the polarity 
of the wires after reconnection is the same 


as before. In present production, red and 
black win*s are used. Iiut in earlier lundcis 
two red wires were used. 

In .some few eases in tliis model re(*eiv(*r, 
a sliglit whistle may he heard. *l*his may 
he eliminated l»y moving the two plate wires 
away from the eoiiipensating eondenser. 


CROSl.EV MODELS 
By R. P. Havlland 

X most of tlie Crosley models, the various 
filament center-tap resistors are arranged 
in tiers. In damp w(»ather these strips soim*- 
tinies luickle. producing a short that causes 
a had hum. 

.Many sets have the volume control con- 
iicctcil as a potcntionicter from 1>-|- R.F. 
to ground. (.*ari>on-st rip resistors in this 
position soon become noisy. Only wire- 
wound ri'sistors should l>c used. 

Some .sets have tlie (‘hassis built in two 
parts. .V faulty (‘onnei'tion between these 
two parts will cause the set to .stop oper¬ 
ating. 

When reproduction from phonograph 
pickups becomes had. it .is probable that the 
damping rubbers hetw(*en tlie armature and 
the pole pieces have hceonjc hard. Repla<‘- 
ing thc.se with new rubber dampers will 
better the (piality. 


CROSLEY MODEL 124 
By James R. Garcia 

X .servicing the new ('roshw Model 121 
receivers, eon.siderahle trouhie has been 
eneountered with the “biasing** of tlu^.se new 
sets; the trouble usually showing up after 
8(1 to !K) days of operation with high con¬ 
trol-grid bias on the R.F. and LF. tubes. 

The biasing of all tubes, excepting the 
pentodes, is accomplished by r(*sistors in 
tlie emitter eircuit.s. The pentodes obtain 
their bias by returning their grids through 
the gnmnd to a fl(*xihle r(*si.stnr which con¬ 
nects to their filament eenter tap.s. The 
volume (*ontrt»l varies the biasing resistance 
in the emitter circuits of tlie R.F. and l.F. 
amplifier tubes and also varies the rc.sist- 
ance between antenna and ground. 

The correct control-grid voltages on the 
R.F. and LF. stages is t.5 to 2.5 volts nega¬ 
tive. Various i4-watt resistors are used in 
these .si*ts and it .seems their value varies 
slightly after being placed in service. To 
overcome this, and also to *‘pep-up” these 
r<‘eeiver.s, place a to 750 ohm resistor 

oil the volume control to ground, placing it 
on the opposite; contact arm from tlie an¬ 
tenna and first R.F. (*oiI. 

Cheek ail (piarter-watt resistors very care¬ 
fully, as they are a eontiniial .source of 
trouhie. Wlien touching the antenna post 
with tlie aerial lead and plenty of loud 
“click.s** are going through the speaker, and 
>ct there is no reception, check .voiir 2(M)0 
ohm flexilile re.sistor acro.ss the oscillator- 
tube (*athode to ground, as this is the usual 
trouhie, being open. 


PHILCO MODEL 70 
By R. L. Younfl 

HEX the tone control on a Phileo 
.Model 70 receher is turned to the 
right-hand position, that is, the modified 
tone position, the set will function properly; 
hut, wlien turned to the left-hand position. 



Fiji. 4 

Sitnoesfrd chamit-.* in uinttn .»/ the l^hilco 
Model 112.V. 


the set will have a distorted tone something 
like a loud howl or a mierophonie noise. In 
most instances, this iiois** will he noticcalile 
cv«*n when the set is not tuned on a station. 
,\t first tliouglit. tiu* tom* control was sus¬ 
pected, hut glancing at the diagram, it can 
lie .seen that when the tone control is turned 
to tin* left-hand position, it is not connected 
in the circuit. 

Referring to the diagram of Fig. 5, it can 
he se(*n that there is a phone conden.ser of 
.0(M)25-nif,-capaeity. identified by having a 
getime dot on one side, connected to the 
plate lead of the second-detector next to 
the (‘hoke coll. Should this coiuhMiser U*- 
come njien or change in capacity, the above 
mentioned trouble will he notiei'alile in the 
receiver. I'liercforc. replacing this con¬ 
denser with one having the corrc(*t value 
will remedy the trouhh;. 


CROSLEY “BUDDY*' AND “CHUM" 
MODELS 

By Lloyd R. Brown 

X the C*rosh*y **Biiddy** and “C'huiii" re- 

.eivers, the I0,(KH) ohm wire-wound resistor 
that furni.shes voltage to the screens and 
R.F. plates may register (*ontinuity and 
still be open, if you make the test with a 
met(‘r and battery. 

If time is valuable, a 1(),(MM) ohm carbon 
resistor can be .shunted acro.ss the present 
wirr-wound unit without taking the old 
one out, as it is braided to the (*bas.si.s. But 
.shunting a resistor acro.ss another is not 
to be pra<‘ticed. unless the open one is cer¬ 
tain never to make contact again while the 
receiver is in operation. 

Brunswick A.C,-10—Columbia C-3l 

HE Brunswick A.C.-tO and Columbia 
C-8t are midget r(*ceivers of tlie .same 
design, but placed in different cabinets. If 
you have a call on one of the.se receivers, 
and after taking analy/cr readings no fault 
is revealed, hut when the set is in operation 
you get just faint reception, you can look 
to the sp€*aker for the trouble. A good 
way to tell where tlu* spcaki'r is defective 
is to r(*move it from the cabinet and, with the 
receiver in operation, press lightly on the 
cone with the fingers. If re<‘eption bceomes 
normal, there is an open in the voice eoil. 
This coil can he repaired, hut extreme care 
must be used, since both the field coil and 
cone are braided to the speaker ca.se. 

It will be necessary to take a cold chisel 
and tiaminer, and knock off the braids hold¬ 
ing the cone; which may tlien he repaired. 
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Fig, A 

The Rcadritc No. 550 Service Oscillator^ 


SERVICING 
MODERN “SUPERS” 

In masterly fashion the author takes his readers through a 
series of tests representing actual conditions 
encoyntered by radio Service Men 

By H. G. CISIN, M.E. 


T he rapid inarrh of profrrt’ss in radio receiver design, calls 
for constant study on the part of the radio Service Man. 
Having mastered tlie tcchnitpie of servicing the tunetl-radio- 
frcqiiency receiver, he finds himself facing m^wer and more 
difticult })roi>lems in connection with superheterodynes. 

A receiver of this type that needs halancing and readjustment 
will lack selectivity; it will not bring in the distant stations that 
it shtuild; and its dial rea<lings in kilocycles are generally off more 
than *20 k.c. (^nitc often, there will he stpiealing iind howling on 
c(‘rtaiii sectifHis of the dial, indicating that adjust incuts are neces¬ 
sary. Weak reception and poor selectivity at the high-fre<pien<‘y 
end of the dial, indi(‘ate incorrect adjustment of the oscillator 
“high-frequency trimmer”; at the low end of the dial, the need for 
“low-fre(pieney trimmer” adjustment. It is useless to attempt to 
readjust a siqicrheterodyne with- 
<iut corret'tly designed, accurate 
C(pii}>ment. 

Fortunately, the modern Ser¬ 
vice Man has at his disposal 
iqi-to-date, versatile test instru¬ 
ments, capable of handling any 
typi‘ of receiver no matter how 
complicated or ativaneed in de¬ 
sign. 

'I'hose who have never used 
the modern equipment now avail¬ 
able for this purpose will he 
amazed at its utter sinqdicity and 
at the ease with which all 
necessary readings and adjust¬ 
ments may he made. In perform¬ 
ing the t(*sts outlined in this 
article, using one of the new Readrite So. 550 audio-modulated 
H.F. oscillators (with juinel mitput-ineter), it was found ptissihle 
to realign all the tuned circuits of a 9-tuhe Fhilco .siqierliet. in hut 
.seven minutes,—from .start to finish, including the removal and 
re phi cement of the cha.s.sis. 

The tuning control of this service oscillator operates over two 
.separate scale.s, which results both in wide division.s, and in ac¬ 
curacy. One scale is jirovided for the broadcast range, 550 to 1500 
kc.; tiic other scale, for the l.F. hand, 1*20 to 175 ke. Other inter¬ 
mediates, such as *2h0 kc., *202 kc., etc., are obtained by u.sing the 
.sceond-harnionie; and 475 kc. (for *‘all-wavc” siqu-rheterodynes) 
is obtained by means of the third-harmonic. These harmonies give 
just as sharp signals, in this instrument, as the fundamentals. 
When testing *200 ke., using the l.F. hand, the .service o.scillator 
.selector switch is .set at the “intermediate” reading of 130, resulting 
in a sharp .sccond-hannonie signal. 

Re-calihratin{^ the Oscillator 

To re-enlihrate the N'o. 550 service <».s<‘illator, a procedure that 
mav at times become ncces.sary (due to mechanical Jars, etc.), 
.set its .selector .switch to the “hroadca.st” jiosition, and tune to 
the wavelength of a signal from a cr\st a l-cont rolled statitm 
previously .selected on the radio receiver. If the reading of the 
o.scillator dial <loes not elu*ck with the known ligurt* for the .station, 
make corrections on the auxiliary scale which is fnrni.shed especially 
for such conqiari.son j)ur])o.ses. Proceed with other .stations and 
.settings of the o.scillator, making notations of any ehange.s. Should 
there he any appreciable changes in the hroadca.st range, it may 
be po.ssihle to determine the c/omc by comparing the hand-drawn 


scale with the one on the oscillator. (If the control knob has 
moved slightly on the .shaft, this can he determined readily by 
eomjiaring the hand-drawn and oscillator .scales.) 

After finding the correct calibration for the hrofulcnift hand, 
pnweed to adjust the .service o.seillator’s trimmer-condenser for 
the iiiternteiliitte frequencie.s. 

The first stej) is to .select, on the radio set, a hroadca.st station 
of known frcNpiency, — .say, #0(1 kc. Next, turn the service oscillator 
selector switch to the ‘'intermediate” jiosition and again prepare 
to adjust its trimmer condenser. 

With the radio receiver thus set at 700 kc., adjust the .service 
o.scillator pointer to an l.F. of 175 kc.; this will produce the fourth- 
harmonic of 175 kc. at the receiver .setting for the hroadca.st 
station selected. Adjust the service osi’illator trimmer condenser 

until the o.scillator signal is re¬ 
ceived strongest with the oscil¬ 
lator pointer .set at exactly 175 
ke.; then proceed to make the 
same <*heck witli the receiver set 
ft>r .stations at 875 ke. and 1U50 
kc., the.se being exactly 175 ke. 
apart. 'Fhe tiial will now track 
when the o.scillator knob is 
moved over the “intermediate” 
s<‘ale. 

The Harmonic Chart may he 
referred to in calibrating at other 
intermediate frequencies. Thus, 
for calibrating at *2(i0 kc., a 
hnuideast station on (>50 kc. is 
sclectetl; this is the fifth-har- 
inonie of 130 kc. 

Adjusting a Philco Superheterodyne 

The procedure to he followed in adjusting a Phileo superhetero¬ 
dyne is repre.sentative of all superheterodyne receivers of the 
.same general type. 

Hie first steji is to check the service oscillator and if necessary 
recalibrate it as outlined above, (especially at 175 kc. and *2(>0 ke.), 
a fibre wrench is reipiired. 

The adjustment of the l.F. compensating condensers in this type 
of superheterodyne is performed as follows; 

(1) C'onneet the H Jack of the .service oscillator to the (INI) 
terminals of the radio .set; 

(*2) Connect the A Jack of the .service oscillator to the grid of 
the first-detector tube, with the tube .shield in ]ilace and hr.st- 
dett'cttir grid eli}> nnioved; 

(3) Connect the out- 
jiut meter Jacks lo 
the primary of the 
receiver output tran.s- 
foniier. (A Phileo 
plug-in ada}iter may 
1 k‘ u.sed at the sjieaker 
.socket to obtain this 
eonnf‘<* t ion. Two 
tipped wires are fur¬ 
nished with the out¬ 
put nuder for the.se 
eonneetions) ; 

(Cont. ftn pntje 6<i5) 
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circuit of the "Xo. .550“ service oscillator. The value 
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^he T)esign of a 



Tube Tester 


B'irst published description and 
diagram of the newest type of 
tube tester. It indicates directly 
in words the relative merit of 
every type of tube on the market. 


IW Ik .1. K. WILLIAMS 


to tlie limiti-sliimt switching incchnnisiii mccss.iry for successively 
ipjiIyiriL^ (lie eori eet potenti;ils to e;icli t> j>e of tiil»e solely l>y 
rotating n single knolj. 

One Meter—Four Sockets 


U’ 


Fi^. A 

The Conf/Wei/rr **Jl%\gl\sh'Yc<td\\^rT* Tube Tester 

’’NIQUF. in tile lieNI of test equipnient is the tiihe checker 
illiist 1 nled in ITg. \. A s(‘lieinntie <li;igr;ini of (he in- 
stnmient, siiiiplihed for ensy reference, is slinuii in h'ig. I. 
Its on(:.stnii(ling feiitnre is its "‘rmglish-remliiiii” indication 
of the wortli of a vaenuin tube in terms of ‘'tnuMl/' ‘ had,’* or *'gas.” 
'I'o better a]»]»reeiiile the sn]»eriority of this ty])e ot test unit, let 
MS gloss over past history. 

liarly types of tube checkers met the re- 
fpiirements of five or six \ears ago by 
furnishing only a “plate cuneuf’ indication; 
the meter indications were checked against 
a table of evaluations for satisfactory char- 
act eri.st ics. Increa.scd public interest in the 
tube's iulicrent bearing on t(»ne, volume, 
sensitivity, and scb-(*tivity resulted in the 
development of “o.seitlation” testers wbicb 
gave a liettiT indieation of merit. Lately, 

'‘mutual eoiiductance" (r.ero .set) tube 
elieckers have laen otVere<l as portable eipiiji- 
nient for the Serviee Man; and as “counter** 
models for the iimtual referemc of the radio 
dealer and bis store trade,—still, however, 
reipiiring the use of a reference table fur 
eorrelating meter readings and desirable 
tnlic elia raeterist ics. 

T'o most of the tnbe-luivirig pllblie^ tliese 
tignres were Just so iiiucb (ln*ek: and 
while impressive, they were not eimvinciiig. 

It was to provide a iimre sinijile <leviee that 
would be *'|)Iain kaiglisli" to tlie eiistomcr, 
that the “Conlidenec,’' Direet-Ueadiiig 'Eiibe 
Tester was devebiped; its single meti r .scale 
iiulicates the suitability of a tube in words, 

—“good.'* “ba<!.“ or “gas.'* 

Altliongli design work on the “Confidence** 
tube tester was started in it was sonic 

time licfore all the ‘‘bugs’* eimld b<* ironed 
out;—^since there is ronsiderabic eomplexity 


III this type of instrument four sfickets arc used, into which all 
known tidies are iiisritcd aeeording to their connection reipiirements. 
Ibis means that all T-prong LX tubes such as TO, *511, '81, '71A, 
'12A, *01 \. 'OOA, '20, 'IMt, '4-5, *:n, '-Jti, '82li and W are inserted 
in one socket; and other t\ pes in the remaining three sockets. 

\ssuming it is desinti to test a *J*M tube, the one selector knob 
of this imilti-shunt device, is turned to the position niarke<l "Mfl," 
and the tube i>laeed in the L’\ socket. Two buttons are pressed; 
one reading “Grid Action" and the (dlier “IMate Action.*’* If the 
(Continued on pa(je (> 89 ) 



‘Chief ICiiginccr, Apparatus Design Co. 


Schematic circuit of 
lives marked 


the ‘Covddeiicc ’ Tube Tester. Tv .’0 sets of resistors, ref^resented by the 
‘\chHJtts,’ adjust the circuit for correct test of any type of tube. 
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Radio Service Data Sheet 


STROMBERG-CARLSON No. 29, 9-TUBE SUPERHETERODYNE RECEIVER 


What is |>rol»ahly tin- flrsi to 

(lorivo its (iosi^rinitiiin iToiii ilii< iiiiiiiiM'i’ of 
its <h>si;;u foattirrs is tin* roroivn- of 

StfoniluT;: - (‘arlsoii Tolonhoiu .\ItV. 
itorliostor. Y. *1*Ih‘so f«-jituirs, as fur- 
nislusl hy tli«* factory, art? listed htditw 
twiicn* tlM‘ir iMtsititiii in tin* circiiit is not 
<‘viilcnt frtnn the wonlinir. a mon* <h*tailctl 
<I<‘Sfri]»tion t)f tin* nonitnn'Iatnro Is ;rivcn) : 

1. < tptosyiichriniic <\ lsnal> Tiinin;;. witli 

sensitive meter fttr aeeuratc scttini^ 
<»f tilt' stntliin-seh'etor <)ial ; 

2. Mono-\ lsion Dial ami Tnninv; Motor, fop 

tptiek. aeeiiratt> tiinin;:: 

2. Uarjrt* llaffh* .\roa Caliinct, for full, 
sintHith laii^rt' of innsiral ami voioe 
101108; 

4, Manual \'t»lnnio.r*ontrol. for i>rt‘-sotliuj; 

to th'sired amlio volnnn* ami for iu- 
or«*asin;: st*nsitivlty tni extroim* dis- 
taiioo : 

5. I«cvt*l-.\etion .\uttnuntle VtdnnnM’tnitrtd, 

to maintain thr |>re<I»'t<‘rniimM] vt»l- 

unic over an oxtreniely whlo rnnttc 
of si;:nal strt‘n;rth : 

C. Detootoinatic (l>m> - Diodo) l)oto<-tor, 

f<»r most iTficlent demtalulatioii 

ac'titm : 

7. Atl.instaldo .\ntomatio Clnritler. to allow 
hand atljiisttm'nt t>f hi;:li-fro4|mMic.v 
r<*prtMluetion tt* im'et rt'eeivin;' con¬ 

ditions : t uir»-«‘271 ; 

S. .\iitenna .\li;;m>r. foi* ohtaininu^ luaxi- 
nuiiu rt‘snlts wiih any partieiilnr 
size of antenna : 

0. Iniatjo Sujtpresstir. ft>r ;:ivin;r a vt'ry 
hi^rh tliseriminatinii tovtu- luu.ouo to 
]> a^rainst '*<*rtiss-talk‘*; Cl-t‘2-r:C 

rj-L2-U;i; 

10. Isolateil ttseillator 'I'uho anti tMreiiit, 

for e<trrt«rt control t>f sensitivity; 

11. Bi-Resonat**r Baditt-Freiimaicy Tunintx 

Systoni. for ladter sehs'tivitv : <‘l-t‘2. 

1-1-LL\ C; 

12. Tri-Kcsonaior Intennetllate Aniplitjor, 

provhlin;: hl^rh schn-tivlt.v ; 

111. Triplex .\nditi S.vsteia. «‘mplt»yint; scrceii- 
;rritl first amlio, ami piisli-pnll out¬ 
put : 

14. Varinhh'-Mn (Siipcr-roiitrol) Seiwn- 
cJrld 'ruhes. for hui;; raiutt* of action : 
ir». Triodo rnsh-rni] Diitpiit. for hest amlio 
(lunlity : 

10. ronr-<;an;r Tiinhu: Condt*nsors, for 
supt*r-seh*ctivity : 

17. Non-<ilare J >lal. with \vido-si>accd mftrk- 
iii^'s for easy anti accurate tuning; 


Is. I’lioiitnrrapli Key. for switchinfe from 
ratlio to ret t»rds ; 

Telcphtitic Uahling. grouping of wires 
in iitMit. insniatetl calth's for tpiict 
ttperat ion : 

20. rull-Sizc Chassis. avohls crowtling 

units and provides accessihility for 
servicing: 

21. Highly Efficient, Large Size i:ie<tio- 

Dynaiuic Speaker, to give ample lui- 
distortetl sound output : 

22. Karvart Panel of ,\irplaiie Pnsclage Con¬ 

struction, giving ornamental carved 
design of real woo<l: 

2r». Preei.«!ion-S<*|ceted Tuhcs. scaled in s<K-k- 
cts. the style of tnhes used having 
heen pickcil for licst over all results ; 

24. Non-Kadiatlug. avohls distnrhing. with 

heterodyne squeals, neighhoring radio 
receivers : 

2.'. Siipcr-Seiisitivity. the highest c<Hni»at- 
ihle with clarity of reeeption ; 

2d. I'lcxildlity of Volnnie. from a whisi»er 
to antlltorinm vcdanie ; 

27. ftscillograph .\ligned. Tested ami Sealed, 
• to assure lahoratory i»erformance In 

every sot; 

25. TeIc]dionc-Ihiilt. hy a uiannfactnrer 

with more than 27 years exi»erlence; 
2B. Heavy Cennine Walnut Veneer Cahliiet. 
for heaiity and permanence. 

Taking thes4‘ points in their ntnnerieal 
oiuler, the following coniimnUs are made in 
fiirtln'r explanation. .Xnmher t» refers to the 
new type det<‘ctlon circuit hy which a single 
type *27 lain* is made to function approxi¬ 
mately similar to two separate two-olcinent, 
or diode tnhes ; h<*re the grid and cathode 
of vr» function as a diode type of second- 
tletector tor ‘■deinodalat«4r**i, while Its plate 
ami cathode fnnetion as a diode tyj>c of 
aiitoiuatlc vohiiue-rontrol detector. Since 
Vo ninst serve a dual pnri>ose. it is essential 
that excci»tlonal care he given to tin* sidec- 
tion of a tnhe for this position; for the 
tube mast possess characteristics which will 
meet the requirements dual service. Tlie 
audio output of Vo ai>pcars jieross load re- 
sistta* 1{7 : tln‘ degree of Input to the audio 
s.vsteia is ttiuler control h.v variation tif the 
sotting of the arm of potentionnqcr Ul. tlie 
manna I volume-control (’‘No. 4‘’). 

'!‘he antenna aligner. No. S, is variahle 
<‘ondcnser Co In tlie diagram; its eontroi 
kiioh is loeated on toji of tlie R.K, rolls* 
shhdd enn, and elose to tlie front edge of 
the chassis, lietween the tuning kiioh and 
tlie off-on switch and tone-control combliia- 


lien kiuih. Tam* in a weak signal at the 
high frcqm*m\v tlom)-k<\) end of the dial, 
and adjust this antenna condenser knoh 
nnnrkt'd K In the iliagraiii on the label la 
the rear of the rec4>iver) luitil niaximuin 
volume Is ohtaine<I. Leave this knoh set 
at the ])osition of maximiiiii response. If 
the antenna or ground wires are changed at 
any future <lnte. tins knoh must ho read¬ 
just t*d. For tills purpose a very weak sig¬ 
nal sluaihl he iise<l. in oi'tler to obtain the 
best over-all sensitivity. If the signal Is 
strong enough to operate tlie visual tuning 
m<*ter, a<ljiist the knoh 1', for greatest swing 
after tuning the station seleetor for host 
r«>efi»tioii. The l.l-\ is 175 kc., ))eak-tlined. 

.Ml resistor ami comlcnscr values are as 
folhuvs : Resistor Rl. varialde. 0..*>-iaeg.: 
R2. K4. RIS. KPd. 0.1-mog. ; U2. Rd, RO, 
d<io ohms; R5. 2 <dinis ; R7, RlO. Rll. 
h,2ri-nicg,: RS, R15 Itoiie control); R17. 
u..‘>.aieg. ; K12. hum hnlaneer (center- 

lapped). 4(Mt ohms; R12, 750 oliiiis ; R14, 
10 ohms: RH**. R22. 10,000 olinis: R2u. 

2.174 ohms: R21. 2.0^^0 ohms; U22. 240 
ohms ; R24. 0.500 ohms ; R25. 4.000 ohms ; 
R2d. ,“.00 ohms. 

^’ondeusers Cl to CO lueliide the tuning, 
coitpling. and trimnuiig condensers; Clo. 
CIO. .04-mf.: cii. C12. r;;o, (*2i .05-nif.: 
C12. CI4. C15. (T7. C2S. 0.2-uif. ; CIO, C27. 
O.l-nif, ; CIH. 020. C2!). 100 inmf.: C21. 

C24. (’25. C:o;, C27, .01-iiif. ; C22, (‘25. 1. 
mf. ; C22. .45-mf.; C20. 022, C24, 2 inf.: 
c:i:>. 0 mf. 

op<*ruting eiirreiit and potential values 
aic taken with a line potential of 110 volts 
ami tile fuse in the **10)“ position. It Is 
necessary to use the meter scales specified 
Hu pareiitlies«*s) for each reading: (It. 
0 4 V.. A.C. ; (2). 0-H V.. A.C. : (2), 0-10 V., 
H.(’.; 14). 0-250 V.. D.C. ; (5>, 0-750 V., 
D.(’. l-‘ilaincnt potential, VI to VS, and 
VIO. 2.4S V., (1) : VO. 4.0 V., (21. Cntliodo- 
to-<-hassls pot<*ntial, VI, V4. Vil. 2 V., t2) ; 
V2. 10 V.. (4). (‘ontrul-grid bias. V7, VS, 
50 V., across RIO, (4). IMate-to-chassi.s 
pot«*ii|ial, VI, V2, 170 V.. t4> : V2. S7 V.. 
t4); V4, 220 V., (4); VO. 102 V., (4). 
I‘late potential, V5 (nicasiirc<l as the volt¬ 
age tlroj) across resistor R22), 12.5 V., (41. 
1‘Iate iKitential, V7, VS iineasaic<l ImOwccii 
either tnlie plate an<l tin* center-tap of 
resistor R141, 250 V., i51. Sereon-grid 

potential. VI. V2. V2, 87 V.. (41. The 
potential across the field eoll is 127,5 V., 
(4) ; tlie A.i*. plate-to-ohassis potential of 
VO is 340 V, 
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Radio Service Data Sheet 


MAJESTIC MODELS FAIRFAX AND SHEFFIELD 
8-TUBE SUPERHETERODYNES 


(Model 200 Chassis; with automatic volume control and 


duodiode detector) 


Now rnOio rof*oiv«'i*s mv iiddiii;: rrsimiisi- 
bilith’s the SiTvin* M;ni. I»ni if In* kimws 
hi8 busianss hn will rxiirrirurr imi ditlii'i]Ity 
In cloariiiK the noi*ninl tn»nhlns In* nuiy lliid 
in 8U4‘li Hots. lit* must titnrnly hhii- 

self with the dt^slmi varititious of ojhIi now 
mudoL For iiistjiuro. tht; Orjjisliy-Oiunow 
Comimny*8 Mnjn»tic Modol 200 chassis uses a 
new tyi)C of tube in tin* <lual mlr of soennd- 
(letcctor atnl antoniatic voliiitic cotitmL This 
is indicated in the sclu'inatic circuit. 

The parts values are: Ucsistoi' Kl, 7JMM) 
ohms; U2, .’Lano ohms: U:». ulinis; 

R4, no ohms; KTi. ]So ohms: ltd. RS. Rt::. 
0.1-meg.; It7, Rh, o.2r.-meg.; UiO, Ril. K12, 
UlS unanual vidunir c<iiiiroli. o.ri-mcg. ; 
U14, o.;:-nicg. ; Ul.’*. I. meg.: RHL iK2-mcg.; 
1(17 I hum ha lancer 1 . 2o ohms: KIP ttoue 
control), 50,000 ohms; 1(20, 700 ohms. 

Condensers Cl. C4. o.l-mf.: C:!. t‘:;. C."i, 
.2o-mf.; CO, Cll. .on-mf. : C7, Cs, CI2, 
C-13, C14, C15, .01-mf.; CO, .00-mf.; CIO, 



.OOH-mf. ; 010, .’0 mmf.; C17, CIO. 4 mf,; 
CIS, 500 nniif.; C20. S mf. Ciuidensor C 
is the oseillator padding component. 

The tnhes spcciiiiMl for this r* c**iver carr.v 
the foltiiwing .\IaJ«*silc tuimhers: Ty[>o C- 
;iu-S spray shield miilti-inn screou-grlil luhe. 
us U.F. amp](tier VI : Type C-Ilo-S spray 
shield mniti-mii serecn-grid tiihc as lirst- 
detector V2 : M'ypc C-27-S spiay shield !ul»*‘ 
as oseillator V;;: ‘r.v[»e spray shield 

muiti-nin s< rccii gi id nihi* as 1.1*, ampli* 
lier V4 ; Type C-2'S spray shh-ld dumlioth* 
lube us scc(itid<d**tccior and automati<^ Vol¬ 
ume control V.': T>pe c-::.'-s spray shirid 
multi-mn screen-grid tiihe as lirst -\.F. VC*; 
Type t;-47 pentode as sccotnl power 

tithe V7. 

To obtain correct hahiine in tin* tihinieiit 
circuit, to reduce liurn. there is provided a 
hum balancing potentiometer 1(17. Adjust 
this, right or left, hy means of a screw¬ 
driver, for minimum Innu. It is .-eltlom 


Necessary to ceiidjust ihis iniii iinh'ss pen¬ 
tode \ 7 is replaced. 

The Unigih of the anieuna recotiimended 
for various reeeivers varies wiili the de¬ 
sign of eacli annlel : the Model 200 <-hassis 
is ilesignetl to work best with an antenna 
of about Ro to 40 feet, for normal urban 
loea lilies, and a somewhat greater length, 
lip to loo f«H»t, in rural seetlons. 

line lo the faet that the diode secoiid- 
detei’tor Vo also forms i>art of an niito- 
inatie vohiiiie-eontrol circuit, the tube onli- 
imiil.v reipiired for this seniec is (diiiiinated. 
Si nee there is in? .\.V.C. eireiilt in the 
Model 1M>0 chassis, and a visual tuning 
meter has not I»een provided, it Is rx«c»ifml 
that stations lu‘ tiineil in for maximnm 

voliinic ainl clarity; If the tuning is slightly 
off the correct poinl. noise ami poor tom* 
will result. In fact. It is best to <-arefull.v 
note tho dial marking wiille tuning in a 

ilesired program, to rock the dial lm«k and 
forth until the* signal drops out at eMUal 
points oil either side of good reception, and 
then to leave the dial at a liosliioii half¬ 

way beUVei>n these two settings. 

l,ookiiig at the front of the set. the knoh 
on the left contmls the coiiihiued tone <‘on- 
trtd C‘suilic modilier ainl aeonstie eon- 

trol'T KIP and off-on swit<*li S\V-1. and the 
one ell the right varies Uio iiiaiinal vuhiine 
eonirel. Kls. .\oie that the aiitematic 
vohinie-control action is independent of the 
other portions of the circuit, being :idjiist<*<l 
to operate at ll Veliime level prc-oeiei iiii ke I 
in the design of the chassis. The manual 
voUimc control only varies the audio input 


to the voltage-amplifier VB, and thC Suc¬ 
ceeding power-miiplilier pentode V7. 

‘rile (Inodioile fiill-wave rectlller Vo is 
used speeilieaUy because of its increased 
smisltlvit}* ov«‘r the diode (or '‘two-ele- 
incnt") half-w*ave eoniieetion ordinarily em¬ 
ployed. its sturdier construction, better lidcl- 
ity, Iiettcr deli nit ion on the higher fre- 
qiitnieies. and its ability fo handle more 
power. The duodiode is a full-wave recti- 
(Im*, as compared lo the diode, which is a 
ha 1 f-wa VO reet itim-. 

A tone eoiitrol is inelnded in the instru¬ 
ment. not as a means of eorreetiiig faults 
in the reeidver design, but to accomodate 
variations hi eomlitioiis external to tin* 
radio set. For instance, as u means of 
iiiatcliing the nconstlc properties of the 
room, ill ord«T to ohtain the most realistic 
reproduction; also, to reduce the propor¬ 
tion of static and background noise during 
local electric storms or when receiving dis¬ 
tant progiaiiis. 

*riie output of the osclllntor Is coupled 
into the cathode circuit of first-detector V2 
by im*ans of a sumII coupling coil which 
forms part of induct nee L3. 

'rile Model 200 eliassls Is used In the 
Sheffield Model 20l rewlver ami the Fairfax 
Model 2o:; receiver. 'i‘he power consumption 
IS So watis. 

Line-filter con«Ieiis«*r8 (‘7 an<I <'8 prevent 
clicking sounds in the loud speaker wlu^ii 
elect l ie Ilglits oil the same circuit are turned 
on or off. and also rednee noises incldeiitiil 
to the ojieralion of other electrieal devices 
on the same line. 


MODEL £00 CHASSIS 

TABLE OF VOLTAGE AND CFRRFNT PEATIHGS 

All D.C. Voltage Readings are to Ground. 

Tube 

Purpose 

Type 

Tube 

Filament 
Voltage 
A.C. 

Plate 

Voltgfc 

D.C. 

Filament 

To Ground 

r.c. 

Cathode Plate 

To Ground Current 
D.C. M.A. - D.C. 

Screen 

Voltage 

D.C. 

Screen 
Current 
M.A. - DC 

R.F. Aap. 

G-55-E 

2.5 

255 

.5 

3 

5. 

96 

1. 

1st Det. 

C-35-S 

2.5 

255 

.5 

11 

4. 

96 

.4 

Oscillator G-27-E 

C.5 

98 

.5 

0 

9.5 

— 

— 

I.F. Amp. 

G-75-S 

2.5 

255 

.5 

3 

1. 

96 

.6 

2nd ret. 

G-2-S 

2.5 

0 

.5 

0 

0 

— 

— 

Ist Audio 

G-3:^-S 

2.5 

100 

.5 

2 

2. 

44 

.4 

Po^er Aap 

. G-47 

2.5 

250 

.5 


£5 

2«o 

6. 

Pectlfler 

C-80 

5. 

— 

290 

— 

75 Totcl 

— 

— 
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COMMENTS ON THE CONDENSER- 
RECTIFIER 

Kditor. U.\rno-(’KAKf: 

Our Mttrntinu \\i\s Iterii calird to tlir ar- 
tirlr ill your J)t‘ 0 ‘mher, 1031 rtlition of 
U.\oio-C'R.\Kr, (HI tlu* us(* of ati clrctrolytic- 
roiulfiisfr-rfOiruT. We titid that, (ui usirifr 
the hook-itp iiliown, witli a transf(»rtii(*r in¬ 
tended for use with a lUl tid»e (and whieli, 
witli an Klk(»n "illI" type dry tnhe-snhsti- 
tide, supplies actually aliout 210 volts no- 
load reetilied I>X‘. \'oltaffe across tlu* ter¬ 
minals of the voltajre divider, and "It" eur- 
rtait enough for a set usiiijr thre<*, type *20 
tulles; one *27 tula*; oru* *21 tube; and one 
*71-A tube), the no-load 1).C‘. voltafre (meas¬ 
ured with a 1000 ohms per-volt meter) is 
about 75 v<»lts, find no more. 

'The transformer, more<»v<*r, instantly heats 
up to the point where the insulating wax 
be;rins to flow ujion switching on the supply 
(‘urrent, when the eondc'user is used as a ree- 
tiher, thou;rh the condenser seems t(» o]>er- 
ate O.K- in the conventiomd power pack 
hook-up. 

(liseussion of this data in your eolumns 
would no doubt interest others who perhajis 
are obtainiiifr similar unsatisfactory results 
with the ]udilished hookni>. 

C‘. M. l>Kr,AXo, 

Bojr dd.’h Lhtroht^ jS^ehr, 
('rids article, “A Novel Power !\ick De- 
sifrn Ineluditifr Only a Transformer and 
b'deet roly tie t'ondensers," created consider* 
able attention. As pointed tmt by Mr. .Tarn- 
wey, tlu* idea at the i>n*sent time is recom¬ 
mended particularly for the attention of 
laborat<»ry workers; later, the S(‘lu*me may 
be perfected for eommereial use. Following, 
we print the explanation for the effects 
noted by Mr. Delano.— Technicol Bditor.) 


MR, JAROWEY REPLIES 

Editor^ UAOio-CRAhT: 

'riiere are several interesting points in 
your letter, Mr. Delano, eoneerning your 
diHieulties with the condenser-reetitier. 

'I'o begin with, the present conventional 
sizes of electrolytic condensers are ton largt* 
to be used with a transformer that lias been 



Circuit iilvstrotiiia -Vr, Jaro^vey's theory. 


de.sigmul to operate with a tlu*rmiotde or a 
giiseous rectiti«*r tube. The size <»f winding in 
sm*h a transfornier would operate well with 
alimd 2 nif. pt*r section, and to prove it we 
will examine the reaetanee (A.t*. resistance) 
of the eotideiiser: the reactance—the re¬ 
ciprocal of <>.2H X do X .000008 = 331 ohms, 
which will prove that the bvjttinii of the 
transformer i.vas due to this ox'ertoodinif 
rhortfinff earrc/d, and hence the drop in 
n.t‘. voltage. 

Now, 1 will illustrate an ideal design verl>- 
ally as follows: Let us su|>pose that we 
need 170 volts of D.t*. Therefore, we will 
wind the transformer secondary to have 
maximum voltage across the outsiih* tt*r- 
minals eipial to tlu* rated condenser voltage, 
that is, ISO X .707 (the eferthe value of 
A.(‘.) = 330.0 volts; to this value the drop 
dm* to the load may be added, by actual 
test, you will lind that you can obtain the 
n*(|inr('d 170 volts D.(‘.; provided, how(*ver, 
that tlu* electrolytic-eoiidenscr ea|»aeity does 
not ex(‘e<*d the current cajiaeity of the 
trarisfoniuT. On the other hand, if you 
hav<* 25-eycle i‘urr(*nt, tlu* A.C‘. resistama*, 
or rather im]»edane«*, of the eoridens(*r will 
iiicreas(‘ tn*nieiulously. ‘riiat is, tlu* fre- 
tpiency plays a \'ery important part in A.C‘. 
circuits, whether tlu-y lu* U.I**- or A.V. 

‘I’o pnoe that this id(*a is correct, you 
may make a test for yourself an\' time as 
follows: If you have at't'ess to a 110- or 
220-volt A.C*. liiu*, connect the two positive 
terminals of the condenser sections to the 
line, and e(»nneet tlu* two filter (‘hokes or 
bellringing transformer ]>riiMaries in series 
also to the line (that is necessary to obtain 
an inductive neutral point); tlu*n eonnect 
a good !).C. voltnu'ter of suitable rangt* be¬ 
tween the two chokes and the negative side 
of the (‘ondenser, and you will have a D.C, 
voltage of one-half of the value you may 
apply to tlu* condensi*r; no filter is neces¬ 
sary to thi.s arrangement, h'ig. 1, for the 
current is non-pulsating, 

I hope that this will exjdain the ludiavior 
in y(»ur case; and those of others who may 
have ex]H*rimcnted with this extremely sim¬ 
ple and radically new power pack design, 

P. M, Jarowky, 

815 ^ferrhout Street. Smftrititfef 


A BUDDING INVENTOR 

tut it or. UAiuo-C'RArr: 

W'hile reading about the ‘^•Vutovertt*r" in 
the January, lh32 issue of U.MMO-CRAfT, 1 
got a few ideas; hen* are three of them. 

I iook(*d throngli my automobile Junk-box 
and found a Dodge Idgh-tension transformer, 
a distribut<»r head with a six-point emu, and 
an old electric horn. 



Fig, 2 

The i’iVt’wtV diitprom after Mr. Palmer's la- 
ffi-iiious chfjtt{/t‘S. 

'riie transformer I rewound—100 turns of 
No. 22 D.C.t*. wire for the primary and 
about 4-000 turns of No. 32 enamel-eovered 
wire for the se(‘oudary. Tlu* horn 1 tlis- 
matitled, throwing away the horn hell, dia¬ 
phragm and earn. Onto the siiaft of the 
remaining horn motor 1 fastened the shaft 
of the distributor. (1 used four pieces of 
strap iron to hold the.se two contrivances 
rigid.) 'rhe six-point cam makes ami breaks 
the «‘h*etrival circuit six tiuu*s per revolu¬ 
tion. Across the liretiker points 1 soldered a 
2 iiif. coiulenscr. 'Hie resulting circuit is 
Fig. 2A. 

.\nother method is to use the sanu* Dodge 
transformer, same i>riniary and secondary 
wiiuling, aiul then connect a buzzer in series 
with the primary anti a (i-volt battery, as 
.shown in Fig. 215, 

I have a six-cylinder (‘hevrolet, and when 
I connect the above transformer to the pri¬ 
mary binding posts on the high-tensitm coil 
in my ear, I get the same results as in the 
first wrinkle, excepting that I use the dis¬ 
tributor in the car. It is exactly the saint* 
idea as the first wrinkle; the circuit, how¬ 
ever, is as shown in Fig. 2(^ The car dis¬ 
tributor already has a ctmdenser shunted 
aero.ss the breaker points. The ordy draw¬ 
back to using this system is that t!ic ear 
must trav(‘l at least 20 miles-iicr-hour in 
order for the circuit to be broken enough 
times per minute to maintain the retpiired 
high voltage. 

Fraxk C. Pal.mkr, 

14-72 Jatf Street^ PUftfeteoter, Co/o, 

(The id(*as tried by Mr. Palmer 
are very interesting. If these were de- 
(('ontinofof on ftOffe (iJff)) 
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An Ultra-Short-Wave 
Super-Regenerative 
5-Meter Receiver 

By H. P. HUFNAGEL (W2BUK) and 
GEO. J. HERRSGHER (W2APW) 


U 1/rU A-SI K)RT-W A first in the elii.ssie 

manner hy Dtie lleinrielr Ileil/.. hn\e i-r.i-slied the enmnuT- 
eial field with both the install.itimi of to H-rneter trans¬ 
mitting e()rn|>inent ;is stations \V*JXI‘ niid W’JX K ;itop tin* 
I-.nipire State bnildinjr in New York ( it\, (which tovirs lit) storit'S 
into the air), ainl with the inamifaetnn- of eoiii]niet ret‘eiN injr sets of 
suitable desijrn tor ojieration at tlicM- **i|iiasi-o)diear‘ wavelenjrths. 

'Pile for4‘most «*h;iraeteristie of a-im-ti-r radio re4f|ition is that 
its w.-iveforiiu like that of lijrht (*N|nasi-o)iti4ar'), tr;ieels in a 
straijrlit line and, .so far as kiuiwn, is not 4l4'tl4*4 l<il in tiu- manner 
we are .*ieen.slonu*d to as.sixiate with tlu- in-opajration of tin- liijrhei* 
waveli'njrths: iiist4*a4l, r4*eeption is rnnil4'4l b\ the 4 nrvatiir4- of tlu‘ 
earth, whih’ bills hav4* sliieblin^ 4‘ffe<'t.s whii h ti-iul to r4*4liuT volume. 
‘PInis, th4' *'|)X** ran^i* 4if \\'’JXK-\V*JX K may lu* 4Hily about Hd 
miles (nnhss Iat4T ixpmiments show that rni4l4 r 4-4‘rlain I’ondilums 
refle4'ti4ni or l■l•f^a4•tion may lake plai’e. ami thus irnia'a.se this 
fiirnia-; ineiik ntall} , many amateiir.s' /)-iii<*ter- I raiismil U rs ari* lo(‘at4‘4l 
in rfihfrj*); with tlu* ri'snlt tliat tin* millions who ri-sj^h* within this 
t h«-ori t ieal ijnliiis of si;rht may be iihle to ha\4- la-liabh* laei'ptiim— 
sim-4- failirip iv rud 4*\peri4-nee4l in this, tlu- r;i\ 4 \ .M-if* 4‘n4l of the 
w i h n*;th spi*» t rniii. 

I‘requcncy and WaveleniJtli 

It is inlets stiiiL' to imte that tin* fri-ipiemy rarijr4- i-rn-oinpasscd 
b\ **all-wa\4‘“ or l.”>- tii .'i4-5-m4*ti r railiii sids, li4*s b4*tw4*eii *2n,00<t kc. 
a04 1 .’).')0, or a total friapieney band 4>f IJbf.’d) kc. Fijrurinjr on the 
basis of in k4-. as tlu- r4*(piir4‘4l ‘*foot-fr4Uitajf4" (to hon*ow a term 
of till- r4-altoi) of a broaihaist .station, 4ir 1(K) ki*. for tel4‘vi.si4in 
r 4 ' 4 piir 4 -m 4 nls wi- iimi that, by simple ili'ision, in tin* f4)rrn4*r laise 
tluTi* woiibl Im- (t Ju*or4-t ieally, at hast) jirovisRin tor KPb'j broad- 
4*ast stations, .iiul in tlu* latter IPf t4‘levision stations; which leails 
ns to tbi' following'- step, 

I»4 tw4*4'n Tii4'l4 rs ( KMt.iMM) kv.) ami H m4-t4‘r.s (.‘JT/iOO k 4 -.), therv* 
is a fri*(pi4'm-y hainl widtii 4if ki*. .Xjiplyiiijr tin* .sam 4 ’ prin- 

4-iple of aritbmitii- as previously, we mak4' the startlinjr 4lis4‘overy 
that in this relatively small h rarijre it is po.ssible to tit (i,250 

broadcast .station.s, 4ir television statiims! In other words, onr 
4*ntire and suppos4*dly enormons ‘'all-wave'* tiinin;r r.anfre 4»f 15- 
t4» .'>45 meters, woiihl (it int4) the “B- to K-ineter*’ band, tnni have 



Schematic diapram of the receiver ufnch of'craics in the quasi-optical 
frequency band. 



enotitfh room ht fif in nhont txi*o more iunnfif like onr present 
one! No wondc^r tlu* “bijr boys," wlm know what it is all .*d»ont, 
are jr4)hbMnjr np all the litth* waV4len;rtbs in si;rht — ami the small4r 
they ;ire the better they like ’em! 

Altlmujrh transmitters 4>p4*ratin^ at tlii'se nltra-lii^rh frecpieiu'ies 
are few and f;ir between, it wouhl seem that in a fairly short time 
the 4-ountreside will be dotteil with thc'in; diiplieatinp in other 
cent4*rs of p4)}nrlation the e4i\enip* niiw 4»ff4Ted by \V‘2X 1**-\V‘2X K 
nearly a 4|Uarter-miIe in the air, in New York's Kmpire State? 
building'-. 

And, the ])ow4*r reiptirernents are astonishin;rly small, to wit; 
experiments (which have proven the value of this type of opera¬ 
tion) between fire* t<»wers in northern New J4*r,sey indicate that 
reli.'ibh* e4»mmmiie;ition can be maintained with powers as low' as 
d.8-V4>lt (input, te) two 2-V4»lt *.B0\s; the entire transmitter) sripjdie'd 
by two dry <*ells and three "IP* batt<*rie.s. 

Since the lenjrlb 4>f the best peissible aerial luseel in the re<*eption 
of a 5-m<*ter si^m.'il wouhl not 4*x<'4*4‘4l H ft., the adaptability 4 >f 
{Continuetl oa pope tiHf) 
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USING the V.T. 
VOLTMETER 

(PART I) 

By BERYL B. BRYANT 


rf 








In a series of articles, of which 
this is the first, the author 
will discuss the various uses of 
vacuum - tube voltmeters, with 
particular reference to radio 
servicing and measurement. 








I N response to the ninny requests reeeived by the Editors of 
this ina^Ji/'ine inft»riiiation eoneerniii^r the h.v#' of vaeiiiim- 
tiihe voltmeters, siieh as the jrooseneek \\T. voltmeter described 
in the L'chniary, Hh’W issue of UAiHo-t K.\rr, the writer hiis hern 
asked t«» prepare an article settinjr fi>rth the methods of lueasnre- 
inent and procedure in which the 
instriiiirent may he employed. 

As in all measurements, the 
aeeiiraev of the measured result 
de]»ends upon the accuracy with 
which the instnimcnt has been 
calibrated, and tlie care with 
which the measurements are 
conducted. 

Radio-Frequency Measurements 
To eonduet measurements by 
whieli the jraiii of an U.E. am¬ 
plifier of one or more stajres may 
1)0 determined, a modulated U.E. 
oseillator, bavirijr the frecpieney 
ran^e over wliieli the aiiiplifier 
is to be measured, is recpiired. 

It is eiistoiuary to modulate the 
U.E, sijrnal with an audio sifrnal 
of pio eyeles at .‘10 pereent 
modulation, 'flu* signal from the modulated oscillator is iminecd 
into an artilicial antenna of known constants; the set-up of the 
oscillator, the artiiicia! antiuma, and the amplifier to be measured is 
shown in Eijr. b The mutual indiietance hetweeii the coupbiij: coil 
1.0 of tlic oscillator and the *iO-microhcnry indnctancc La of the 
artificial antenna is determined by a method to he describe<l in a 
later para^rraplt. llavinj: determined the mutual inductance be¬ 
tween l.o ami La, the current thronjrh Lo may be measured by 
coiinectin^ the V.T. voltmeter across the 5(l0-(ihru resistance in scries 
with Lo; this is shown in Kijr- 1 at U. 

The resistance R1 may he a *.iOf)-ohm potentiometer, ami is iiscal 
to control the output of the oscillator. 

Having determined the voltaic drop across U aiul knowiiifr the 
icsistance of H, the current may he determineil hy the ai>plication 
of Ohm's Law. The peak-volt a jre drop across H must he converted 
to effective volts by dividinjr the peak-volta'je I>y LL 'I'he voltage 
(effective) iminced in the artificial antenna may now be* detcrniincd 
by tlic formula: 

L'a = X 1 X M X f 

Wlicrc Ka is artificial antenna voltage, 1 is the calculated cur¬ 
rent through Lo, M is the mutual 
iiiductanee hetweeii Lo and La, 
and f is the frecpieiicy in cycles. 

Tlie standard artificial 

antenna consists of a coil of 20- 
mierohenries iiidnetame in series 
with a 2-^-ohm resistance and a 
. 0002-111 f. condenser. This, during 
tlie measurements, is eonneeted 
directly across the antenna and 
ground binding posts of the re¬ 
ceiver or U.E. stage to !)e mcasuwctl. 


Cain Measurement 

Having provided a means of knowing the exact voltage .nput 
into an U.E. stage or anqilifier, the gain may he measured hy plac¬ 
ing the \Vr. voltmeter terminals across the i)latc-load of the single 

.stage or the output of the am¬ 
plifier whose gain is to be 
measured. 

If the voltmeter is a])plied 
across the plate primary as 
shown at \'/l'.-U in Eig. 1, it is 
necessary that care he taken to 
insulate the \‘/i\ voltmeter at 
all points from the chassis of the 
receiver; otherwise, a short will 
exist, as the V.T, voltmeter in 
this position is above ground po¬ 
tential by an amount ctpial to 
that of the phite-voltage of the 
amplifier stage. 

In measuring the gain of tuned 
U.E. amplifiers, the induced vt)lt- 
age into La must he constant ft»r 
all frequencies. It is therefore 
necessary to adjtist the input to 
a predetermined peak value be¬ 
fore each fn*qncncy measurement is made, 

'flic gain *>f a single stage, or of the entire amplifying system is 
the ratio of the output voltage to the input voltage, and is deter¬ 
mined by dividing the output by the input voltage. These voltages 
should he in effective 
values. 

If it is desired to i)lot 
and nt^/erfh'- 
If if responsi* cur\ t‘s of an 
U.l*’. aiiiplilicr* the nicas- 
urcnicnts should lx* made 
in conjunction with the 
.\.E. amplifier of the re¬ 
ceiver. 'fhe sensitivity 
curve is the input in mi¬ 
crovolts plottcil against 
the radio frequency in 
cycles. The ouffntf 4)f fh*> 
rerelrer in kept nnintont 
at M^y~xcatt. xcith the la- 
•put fretiuetivif x'nrifimj 
fr4}iu loOO tn (iOO At. 'I'he FijJ. 4, yfcasuring distrxhiftcd cafiacity, 

U.E. oscillator is adjusted Fi^, 5, below. Another measuring circuit. 
to too eyt'les at ?i0 per- 

<ent modulation during these mensurements. 

ihe sc*nsili\'ity of a receiver is tlett'nnined by a signal (inimt) 
tlnat will produce a standard outi)ut of .f)5-watf from the receiver 
(a lf)-ohiii resistor connected in jilaee of the voice coil of a 
dynamic speaker should have .707-voIt across it for .0.5-watt 
output.) When plotted as a curve this is interjireted as follows: 
,\ii input signal at any freipieney will produce a standar<l output 
{('antiuueO on pinje 



Fr^, 1, above. Oscillator. dummy rtJifriiiio. and \\T. voltmeter. 
Fig. 3, below. Substit Mtion method of measariug inductmxcc. 
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RADIO-CRAFT KINKS 

Practical hints from experimenters’ private laboratories. 


(PRIZE AWARD) 

MEASURING SMALL CAPACITIES 
By Edj^ar J. Smith 

T HK .set iMiihhT, ;is well ;is tlie Service 
Miiri, never kntiws when he may he 
esilleil upon tn iletcrmine with fair 
accuracy the capacity or cajiacity 
ran^e of a mtidenser. Tlic method used hy 
tin* writer for clieckin^r the capacity of small 
units, hetween tlie values of 50 and 1,000 
mmf.. may he of interest to tiu* readers of 
K.\iuo-('r.\jt. 

Siiu'e most Service Men jmssess a frrid- 
dip oscillator which covers tlie broadcast 
frecpiencics it is possihic to construct this 
ri^ out of parts from the Junk box. 

'rite condenser Cl and C2 simwn in the 
selicmatic circuit, Kijr. I A, is a doithle con¬ 
denser having two sections of 500 miuf.s. 
eaiii. This condenser must he of the 
Sitrohjhf-line rapnritif type and of good con¬ 
struction, The two rotors arc connected to 
a S.C.S.T, snap switch so tliat the condenser 
may he used as a 500 or 1000 mf. unit. 

'riu* tappe*! I'oi! is md of critical construc¬ 
tion and any coil at hand similar to it wdll 
be satisfactory, A ]»ick-up coil, wifund over 
or at the couuiion end, is necessary for 
coupling to the oscillator. 

A S.IMsnaj) switch is provided f<»r 
clinnging from CX (unknown capacity) to 
the calibrated condenser (C-1 C-2). 

rhc‘ proeess of cheeking a condenser is 
as follows: Place the condenser between the 
clip.s at ('X. The snap switch is thniwn 
to “'r!‘;S'r' position. The pickup coil on the 
indiu'tanee is c<»nncctcd to the jiickup coil 
on the o.scillator. With the o.scillator turned 
on, the oscillator condenser is varied 
until a dip is noted iti tlu* tiii!Iiammet<*r 
MA; or, if no dip is noted, the inductance 
switch is (‘hangial to another tap and the 
optu-ation is repcat<*d until a dip is noted. 
'I’he S.P.D.T, switch is tlicn tlirown to the 


$5 FOR A PRACTICAL RADIO 
KINK 

As an incentive toward obtaining radio 
Ihiits and ex peri mental short-cuts. Radio. 
Craft will pay $5.00 for the l>est one suli- 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges arc the editors of Radio-Craft 
and their decisions are final. Xo unused 
manuscripts arc returned. 

Follow these simple rules: Write, or 
preterably type, on one side of the sheet, 
giving a clear description of the liest radio 
•‘kink*’ you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You can send in as 
many kinks as you wish. Everyone is elig¬ 
ible for the prize except employees of Radio- 
Craft and their families. 

This contest closes on the 15lh of every 
month, by which time all the Kinks must lx: 
received for the next month. 

Send all contributions to Editor, Kinks 
Department, c-o Radio-Craft, 9S Park 
Place, Xcw York City. 


f PORM-2>/2"O.O.X3‘/4 'lONG 

/ WOUND WITH N8 26 D.C.CWlRe 


TAPPED EVERY Vi* 



1 

N8.28 ^ . 
\ n WIRE/ 


V< FORM 21 

\ ENAM. 

RE/ ] 


S.0.D.T LI soommf 
sW 

TEST 



Fid. 1 

Circuit for fncasuriito capacities from 50 to 1,000 mmf. 


“CHJ-X’K” ))Osith>u nnd Cl i.s tnnu*d until 
a rorrr.spomling dip is nutvd on the tnilli- 
aminvtvr; if CX is largrr than 5(Mi muif. it 
will bv nvcr.s.sary to u.sc Cl and Cl? hy 
rio.sing the S.P.S.T. switch. 

When the dip is found on Cl note the dial 
reading; if, for iii.stnncc, the reading is 10 
degree.s, you will have 10% of .'iOO mmf.; 
that i.s, C’X will ecptal 50 miiif. If it reads 
50 tlegrees, you have 50% of 500 mmf. or 
250 mil if., and so on. If Cl and 2 are used 
and you obtain a reading of 0 degna‘.s, yon 
will liave <10% of 1000 mmf. or (lOO mmf. 

By siihstit uting a pointer 
in jdace of the* dial, and .shel¬ 
lacing a white paper onto tlie 
panel, a direct reading may 
he plotted on the paper as 
.shown ill Kig. IM; the outer 
cinde being n.sed for the 1000 
mmf. eoiideiiscr and the in¬ 
ner for tlie 
500 mmf. 

No mark¬ 
ings a r e 
made on 
the outer 
circle he- 
tw'cen 0 and 
500 mmf., 
as these 
readi n gs 
may he oh- 
tuined more 



. Fid. 2 

A cotn'cnicnt lamp 
mount in ff. 


accurately on the 500 mmf. condenser. 

One word of warning—do not make the 
test leads to CX any longer tlian necessary, 
to insure as 
miudi accur¬ 
acy as j>os- 
sihle. 

The range 

of capacities 

may he in- 

erea.sed by 

using fixed 

con densers 

of known a ^- 

Ah emergency ’ cUminator 

value in 

either .series or parallel Connection with the 
unknown capacity. 

The limiting factor of this device is the 
rccpiireincnt that the unknown cajiacity 
acro.ss the iiuluetancc, or any section of the 
inductance, must have a re.sonant freipiency 
within the range of the grid-dip oscillator. 



SPARK COIL TONE GENERATOR 
By Cal Brainerd 

XPKHIMKNT'I^HS who wish to prae- 
ti.se the telegraphic code may be inter¬ 
ested to know that an ignition coil from an 
automobile may be 
very eoiivi-niently n.sed 
to obtain the liigh 
audio fre/|nency that 
is so pleasing when 
lieard in a pair of 
head phones connected 
to the output of a 
.sinootli-opcrating, vi¬ 
brator-brake type of 
current generator 
sy.stem. 

The .sehematii‘ dia¬ 
gram is Fig. 5. In tliis (dreuit, transformer 
T may he an ignition coil of the type n.sed 
in ^lodel T Ford.s. I5y iiendiiig the louder 
vibrator bracket to in¬ 
crease the tension on 
the armature, fairly 
higli-.speed interrup¬ 
tion of the primary 
circuit may he ob¬ 
tained, 

p. - Witli a 4-volt “A*’ 

A codf practice ••a»»‘T.v. the .secotul.iry 

unit, voltage will he from 

5,000 to 10,000 volts; 
to handle tlii.s potential a book-type eon- 
den.ser is easiest to make and n.se. 

Tlie natural period of the secondary coil 
is in the audible freipiencie.s, it will be 
found tliat a small capacity as C will give 
considcralde range in tone. An ordinary 
varialile condenser in series with two metal 
plates about f» x 8 in. sipiare, separated 
about >4-inch (‘an be tried. 

(Continued oti }>atfe 685) 




Fig. 4 

Connecting hcad^ 
phones. 
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Radio-Craft’s Information Bureau 

SPECIAL NOTICE TO COREESPONDENTSi Ask as many questions as you like, but — 

please observe these rules’: 

turnxsh sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question, 

f 'I hose questions which are found to represent the greatest general interest will be published here, to the 

extent that space permits. At least five weeks must elapse between the receipt of a question and the 
appearance of its answer here. ,f 

t Keplies, magasines, etc., cannot be sent C. O. D. . E ; 

Inquiries can be answered by mail only when accompanied vy 25 cents (stamps) for each separate question. i 
Other inquiries should be marked *‘For Publication ” to avoid misunderstanding. ^ 


ZENITH MODEL 103—CROSLEY 
MODEI> 127 

(iriTit >[i-. Tarlsfui . 1 . rark<‘r, (»\vosso. 

(tj. I» In ili(‘ Marrh. IlK’.’J issu** «»f U.\iuo- 
CUAFT, r» 41 . l»at:i SIi.mU No. 01 . Is do- 

scrihed the Zonith Mt»dol receiver, and 



Fig. 0.155A 

Chassis layout of the Zenith 103 receiver. 

mention is nnulo of a ‘rliassls la.voiit.” Imt 
it (ho's ind appear on tin* pauo. I’leaso show 
this parts In.vont, If it is avuihild*^. 

(A. I I 'riio parts la.vout for the Zenith 
“Ilyperiieterotl.vne'* reeeiver inetitlon<>d is sliown 
in Fi;:. ITir.A. 

(t.t. 21 in tile same issue, pa^re .'rit). appears 
the <lia;:rani of tlie Crosley Model 127 “Ilappy 



Flu. 0.155U 

Dynamic speaker plug and socket eotinections. 
Hour** and ‘''i'enst like’* reeeiver. as Fiir. l.>. i-"!. 
l»iit onl.v tile socket fin- the dynainie reproiliicer 

is siiowii. Wliat are tiie I.. eoiinoitions from 

tile dynamie repuMhn-m- to tlie pin:; wiiieii tits 
into this soi’kei */ 

(A, 2 i Tile pliiu' roiiiieetioiis of liie dynamic 
reproducer n.sed in fids ciiassis is shown in 
Kiir, tM.V.li. 


RCA.VICTOR MODEL M.30 CAR 
RADIO—MUTUAL CONDUCTANCE 
METER 

(irdli yfr. lhirrin;;ion I’ox, Neoillos, Ariz. 

Ii W'iint are liie antenna reiiitirements 
for tile in*A-\’ietor ear radio .set V 

t’otjsiderai>i(» detail. ineimiiiiL' tlie 
selieiinitie liretiii. Is triveii in h.\mo-<’a.vrr 
l»ata Slieet No. d 4 . wliiili aii]»eared in tlie 
April, lh 22 issue. 

A roof antenna for tlie Model yf-.’io reeeiver 
is required only in distriets wliere tlie nveiatre 
siL'iia 1 -in tensity level Is Very low. For an ati- 
teiina iiistallation tlie following; equituneiit tiia.v 
lie required: 1 <on;;-nose, ;;as. and dia^roiml 
pliers : Slim 11 I’re.seent. and No. 4 Sfuntite 
wreniiies: small, larjre. and tliin-shank d-in, 
serew drivers; tin sliears : medinni and lieavy- 
dut.v soiderlin; Irons: resin ami aiidM-ore solder; 
edeetrie iliili (with ,set Of ilrills n(> to *^-in,) ; 
reamer (^-in.. max, i: .sent and door firotee- 
tors; ahold (-tipper; and a supply of %-in, 
Belden Itrald, 


I (J .1 t an .voii siu;;rest aii.v way of reilno- 
in;; iiitei-feretire. in addition to the use of 
sparkqdu;; eireiiif stories resisiiu-.s V ‘I’lie u.se 
of tln—e does not eiitirel.v «-liminnte iiiterfer* 
etiee frotii tlie motor. 

i.\. 2 i Appareiitl.v liyiiass eond<users linve 
not lo'eii applied to tlie .several ratliatiii:; cir* 
eiiits of tile i^uiition wiriii;; in tlie ear. 

Two l^ypa>s eotideii.scrs. one oa eaeli term* 
iiial. at tlio aminetei- may reduee <-ertaitt forms 
of ear interferetiee. 'I’he rt*eeiver slioiild not lie 
located near tlie car’s i;rnilion coil, duo ro its 
.stroll:; lie]d. I ntereliaimin^ its primary <-on. 
neetioiis iiia.v rediiee iiiterfcrptiee. Wludher tlie 
aiiteiina lead-in sliieid sinnild lie grounded to 
reduee interfiM-em-e siunlld lie detcrinlnod hy 
t<*st. 

tt.t. ’’.I Wliat is tlie seliematie eireuit of tlie 
Sretlin:; direct-read in;; nuitnal eoiidmtanco 
meter V 

(.\.* 5 i Several models <if this type of In¬ 
st ninimit were maiiufaetiired hv tlio Sterlin;; 
Mftf. fo. 'riie Modid it -.-17 Sieter Is illus¬ 
trated and deseiitied in detail in tlie liook. 
’•iJadio Set -\tial.vzei-s.” li.v 1 ,. Van der Mel. 
Tile ‘■lJrid;;e'* uf tile sa iin* tna nil fa et iin> is 
illiisii-ated in Ftirs. and 1 *. 'I’lie meter 

is ealiln-ated n- 2 non mlios.. n-:’,it iim . and 
io-Uo tiiii. : availalde data appears in tiiis 
diagram. 

'I’he ••It.” and voltai;e.s for the tiihe 

to lie tested are adjusted tivst. and tlie readin:; 
of tile iioier lialanced out liy mentis of tlie 
lower left liand ktioli. The mutual eondiietiinee 
vjihie is tlieti olitaitied li.v readitii; tlie meter, 
which is irradiiah'd dins-tly in luienimlios : this 
is the rate of eliatme in plate eurreiit for a 
j;iven irrid voltaire ehan^e. 

This devit-e is eqiiippeil with four sockets, 
one for pri*-heatin;: and three for testim;. 


MAJESTIC MODELS 25, 25B, AND 35 

(ITiTi Mr. Harry Saiiterine. Kenonha. Wls. 

(i.>. 1 ) I have a Majestic Model 20 super* 


O «l o 



Fig. 0.156A 

The Sterling R-S17 mutual-conductance meter. 


heterodyne which does not sin-m to he con- 
nedod the same as dia(;taiiinied in l>nta Slicsd 
No. rdt, which appeared in the l-’ehruiiry. 11»:’.2 
issue of K.\mo*(’a.\FT. 

My set incorporates antoniatlc volume con¬ 
trol: tapped-clioki* input to the pnsli-piili pen¬ 
todes. itistearl of t I'ansfortner eoiipliii;;: a 
potentiometer controls tlie audio input to tlie 
push-pull pentodes. 'I’lierc is also a “loeal- 
distanee” switch which Is not sliown, 1 ’lease 
e.xplaiii this. 

(A.) 'riie chassis in the receiver ilescrilied 
was changed at the factor.v. and dues not 
carry the tuimher. “Model 2 .‘i“ ; the eorreid 
numlier is the “Model ’Jell”; and in the (’oi¬ 
ling wootl and Ahbeywood cabinets the chassis 
is “Model 35 .” 
































































































































COLOR TUNING—calibrates 


ONE DIAL-CALIBRATED 
NEW PATENTABLE CIRCUIT 
AUTOMATIC VOLUME CONTROL 
METER-TUNING 


FROM THE OTHER SIDE 
OF THE WORLD- 
A 727SW WILL KEEP YOU 
IN TOUCH WITH YOUR HOME 


SHORT-WAVE 
LONG-WAVE 
ONE DIAL 
ONE CHASSIS 


each short-wave band on the 
dial with the same accuracy as 
the broadcast band. You will find 
it ONLY in the Silver-Marshall 
727SW. It makeafinding foreign 
stations easy. 


FRACTIONAL 
MICROVOLT SENSITIVITY 
ABSOLUTE lOKC SELECTIVITY 
PENTODE-VARl 








SILVER-MARSHALL, I 


SILVER- 
MARSHALL. Inc. 
6419 W. 65lh St. 
Chicago. U. S. A. 


1 


6419 W. 65th St, 


CHICAGO, U. S. A, 


Enclosed find 2c. Please send all 
the 727SW datcdk. 


Address.. 


















RADIO-CRAFT 


Presented on these two pa^es are the new books of the 
RADIO-CRAhT LIBRARY—the most complete and authentic 
set of volumes treating individually, important divisions of 
radio. Each book has been designed to give radio men the 


opportunity to specialize in one or more of the popular branches 
of the industry. The material contained in these books will 
increase your knowledge; you will find them a real help in 
your work and they will contribute to your money earning 


RADIO SET ANALYZERS 


LIBRA 


radio SET 
ANALYZERS 


ANn 


How to liseThem 

Ml Me 

^ L Vm ^ M«t 



C4 PAGES. Size, 6x9 Inches 
Over SO lUustrations 
Beund in stiff board covers 


And How To Use Them 
With Full Instructions and Descriptions of 
Set Analyzers. Tube Checkers, 
Oscillators. Etc. 

By L. VAN DER MEL 

This book explains thorouirhiy lh<‘ oper- 
ation of set atia lyxer.s, tii!»e chtjokers, 
o.seillaturs aiul other testintr eipiiiitnrnt. 
F€>r every radio man. \vh#»ther junior jrraile 
or expert, this book is extremely helpful. 
It covers every pha.se of testing and Kives 
you valuable short cuts; completely illus¬ 
trated with phototrraphs and iliaKrams to 
facilitate the use of miKlerii testing 
equipment. 

The followinjr chapters briefly outline 
the contents. INTKOIHTCTION ; TIIK 
ANAl.VZKK; Fundamentals, Switches. 
A.C. ajid 1).C, Viillmeters, Calibration and 
Design: TKOlTItl.K SHOOTING WITH 
THE ANAI.Y/.EIt ; Class!fleation of Trou¬ 
ble. Analysis of Electrical Troubles. Fea¬ 
tures ami Uses of Varijius Analyr.ers, 
Care and Maintenance; CONCLUSION; 
Summary. 


MODERN VACUUM TUBES 



64 PAGES. Sin. 6x9 Inche. 
Over 109 Illustrations 
Bsund in stiff board covers 


And How They Work 

With Complete Technical Data on All 
Standard and Many Special Tubes 

By ROBERT HERTZBERG 

MODERN VACUUM TUBES deseribea 
the fundamental el€H.'tron theory which is 
the basis of all vacuum tube operation, 
and »roe> proifressively from the simplest 
two-element tiilM's ritrht up t6i the latest 
pentodes and thyratrons. It is written 
in clear, dimple lanRuaffe and is devoid 
of the mathematics which is usually so 
confusinjz. Valuable reference charts and 
characteristic curves of standard anil 
special tubes are to be found, also dia¬ 
grams of sockets and pin connections. 

Here are some of the chapters: The 
Edison Effect and The Electron Theory ; 
Electron Emitters and the Ionization Ef¬ 
fect: The Three-Electrode Tube; Vacuum 
Tul>e Characteristics ; Four- an<l Five- 
Element Tuht*s: ijKrht Sensitive Cells and 
Other Special Tubes. 


HOW TO BECOME A RADIO SERVICE MAN BRINGING ELECTRIC SETS UP TO DATE 


How To Get Started and How To Make 
Money In Radio Servicing 

By LOUIS MARTIN 

The ambition of many men in radio 
today is to be<‘ome a first-jrrade Service 
Man, with a business that is flourishiiuz. 
It is not as difficult as one mi^ht beliov<‘. 
but it cannot b<* dune in a few short 
months. Folluwinjz very carefully the 
advise of Mr. Martin, who hH^ dc It 
with the problems f»f thnusands of Ser¬ 
vice Men. this book ileals very carefully 
with the essential stages in th«' prepara¬ 
tion f<»r qiialifyiti); a.-* a Service Man. 
The Chapt<Ts of the book are so divided 
that each clement is thoroughly covered. 

Here are th«* chapters: The Small In¬ 
dependent Service Man; Advanced Com¬ 
mercial As j wets ; The Radio Set; Semi- 
Tech nieu I Considerations ; Advaiu’etl Ser¬ 
vice Data. Each chapter is attain sub¬ 
divided to brinjr <»ut in minute detail 
every point of importance. 




^ how’" 
TO become! 

A RADIO 
ilSERVICE M4N 



64 PAGES. Size. 6x9 Inches 
Over SS Illustrations 
Bound Iff stiff board covers 


With Pentodes. Multi • Mus, Dynamic 
Speakers—Complete Information How to 
Modernize A.C., O.C. and Battery Operated 
Receivers 

By CLIFFORD E. DENTON 

In this country there are over ten mil¬ 
ium elwtrically operated rt*ceivt»rs that 
cituld be m<idernized by placing in them 
n(‘W type tubes, new speaker otpiipnient 
and other modern im|)rovemeiit-i. This 
business <tf improving; old sets can t;o to 
the experimenters and Serviee Men if 
they will quickly jum{» into action. 

Read in this luM»k by Mr. Denton. h6>w 
easily you can moderni'/.e any obsolete set. 
Your clients can retain their expensive 
cabinets and still have a receiver that is 
riirht-up-to-the-minute. and with little 
additional costs. 

Here are the hitrh liirhts of this book: 
Tubes Available for Replacements ; KIih-- 
trifyinjr Battery Reeeivers ; Use of the 
New 2- ami 6-Volt Tubes : Operating Sets 
with Sinirle Contrtd ; C«Tiversit»n of A-C. 
Sets into I).C.. and D.C. into A.C.; Ke- 
plactni; Output Tubes with Higher Output 
Tula's; Improving Old Supers: I.oftin- 
White Amplifiers : Adapters and Their Use. 
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64 PAGES. Slzr. 6x9 Inches 
Over 80 Illustrations 
Bound in stiff board covers 


AUTOMOBILE RADIO AND SERVICING 


HOME RECORDING AND ALL ABOUT IT 


AUTOMOBILE 

RADIO 

and 

SERVICING 

A Ce66iplcte Trcoliic on tk* SiAjcd 
I Covetwf Al Plate* boM IntteUmf 
to Senricinf md Meiwt e iawcC 
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64 PAGES. Size. 6x9 Inches 
Over 65 Illustrations 
Bound in stiff board co/rrs 


A Complete Treatise on the Subject Cov¬ 
ering All Phases from Installing to Ser¬ 
vicing and Maintenance 

By LOUIS MARTIN 

Automobile radio is up and cominR. 
and someone has to service them properly. 
It is certain that one of these days your 
turn will come, whether you are an ex- 
peri ment€*r or Service Man. It therefore 
b<*hooves you to reail this immensely im¬ 
portant new hiHik on the art of Auto¬ 
mobile Radio. There is no latti'r lajok 
in print and none as ci»ncise. The book 
is full of illustrations, pboto^rraphs, clia- 
grams and hookups. 

Here are only a f.'w 4if some of the 
really interestiiuz chapters; Introduction: 
Automotive Radio Installations : C(»mPlete 
Descriptions of Commercial Automotive 
Receiv’crs: Servieinpr Automotive Receiv¬ 
ers; The lirnition System; General Ser¬ 
vice Cims'nlerations ; Eff^’ets of Tcmi)era- 
tiire on I'owtr Supply: Conclusion, 



HOME 
RECORDING 

AND 

ALL ABOUT IT 

A C-wt*** Tiuthc fc u u.tii m .f RnwAMf, 
CmmvciJ Sw i n hi^ Em. 


64 PAGES. Size. 6x9 Inches 
Over 70 Illustrations 
Bound in stiff beard covers 


A Complete Treatise on Instantaneous 
Recording Microphones, Recorders, Ampli¬ 
fiers. Commercial Machines. Servicing, etc. 

By GEORGE J. SALIBA 

If there is one subject that is fascinat- 
injr to every radio man. it is that of Home 
Reconlinj?. Of course, this volume is 
not all on “Home” recordinjz, but the 
information contained therein is inii>«»r- 
tant to commerc'ial radio men, studio 
operators, enirineers ami others interesti'd 
in this phase of radio. 

The art of recording; and reproducinjf 
broadcast selections is becoming more iin- 
Ixirtant every day to radio men. experi¬ 
menters and Service Men. Equippin)? 
dance halls, au«litoriums. churches, re.s- 
taurants and homes w'ith public address 
and ampliTiers hrimrs many extra dollars 
and often an excellent income. 

In this book are found such topics as: 
Short History of the Art ; Microphones : 
Recordiniz Amplifiers ; Cuttinir Heads: 
Types of Records ; Commercial Machines ; 
Adding Recorders to Receivers: Studio 
Layouts: Mechanical Filters for Turn¬ 
tables, 














































































LIBRARY > > > 


capacity. Read these books during your spare time at home. 

The authors of these books are well-known to everybody. 
Each one is an expert radio man; an authority on the subject— 
each is thoroughly familiar with the field which he represents. 


This is perhaps the first real opportunity that you have ever 
had to build a radio library of books that are authentic, right- 
up-to-the-minute and written so that it is easily digested and 
clearly understood. Mail the coupon below' for your books. 


THE SUPERHETERODYNE BOOK 


All About Superheterodynes 
How They Work, How to Build and How 
to Service Them 

By CLYDE FITCH 

There is no more fascinating a subject 
in the Jar^e array of radio circuits than 
the famous suiicrheterodyne circuit. It 
has taken the world by storm, and today 
practically all modern receivers enijdoy 
this principle of dcsiun. Whether you 
are a Service Man or experimenter, first¬ 
hand knowledge abciut the construction of 
these receivers is very important. The 
b<K>k on Suj>crheterodynes uives underly¬ 
ing principles «»f their construction, ri»tht 
from the very first set made. Mastering 
the fundamentals of this circuit will en¬ 
able you to build or service any receiver. 

The foltow'infr is a short list of con¬ 
tents: Basic Principles of the Superheter¬ 
odyne; The Oscillator: Urst Detector; 
Single Dial Tuning Systems ; Interme¬ 
diate Amplifier; Second Deteetor, Audio 
Amplifier and Power Supply ; Commercial 
Superhetero<lyfie Ueceivers ; Servicing 
Superheterodynes. 



64 PAGES. Sl/e. 6x9 Inches 
Over 60 illustrations 
Bound in stiff board covers 


MODERN RADIO HOOK-UPS 


The Best Radio Circuits 
A Complete Compendium of the Most Im¬ 
portant Experimental and Custom- 
built Receivers 

By R. D. WASHBURNE 

It is fascinating; to the experimenter, 
<ir even to the up-tfi-<late Service Man. 
tf> take a commercial set and to change 
it into one usinjr a famous hookup that 
is not found In any manufactured set ; 
and it is usually worth the trouble be¬ 
cause results are far superior than in the 
original. Many excellent circuits havo 
never been eommereiali/.ed. but limited 
only to home-set builders, Thuusantls of 
these popular circuits have been requested 
from time to time, and in this b(M>k we 
have included over 150 circuits, which 
include the famous TVridyne, Cash-Box 
A.C.-D.C. Set and others. 

The circuits cover the followinir: 
BROADCAST HKCKIVKHS. AM.-WAVK 
KPXKIVKRS, SHORT-WAVE RECEIV¬ 
ERS. CONVERTERS AND ADAPTERS, 
TELEVISION RECEIVERS. HOME RE- 
COHDINO APPARATUS. AUTOMOBILE 
RECEIVERS. AUDIO AND !»OWER AM¬ 
PLIFIERS, POWER UNITS and MIS¬ 
CELLANEOUS EQUIPMENT. 





MODERN 
RADIO 
I HOOK-UPS 

The Best Radio Circuits 



64 PAGES. Size. 6x9 Inches 
Over 120 Illustrations 
Bound in stiff board covers 


RADIO KINKS AND WRINKLES 


RADIO QUESTIONS AND ANSWERS 


RADIO 
KINKS 

AND 

WRINKLES 

For Service Men and 
Experimenters 

A C — > Im i Fm ■! J M l>»a» 

$ ■»««« 
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64 PAGES. Size. 6x9 Inches 
Over 78 Illustrations 
Bound in stiff board covers 


For Service Men and Experimenters 
A Complete Compendium on the Latest 
Radio Short-Cuts and Money-Savers 

By C. W. PALMER 

It often becomes necessary for experi¬ 
menters and Service Men to call uixm 
their memory for some short cut or radio 
wrinkle that will solve a problem quickly. 
In busim-ss, ’’short cuts” mean time and 
money savetl. anti to the Servii-e Man 
’Time saved” meana money earned. 

This l>ook is a compilation of important 
radio kinks and wrinkles ; the entire 
contents «*f the btaik has li»-en seloeted 
with irreat care in tinier tt» tlisciiss only 
such items as are constantly used today. 

Here are some of the more important 
chapters: Introdtietitm ; Servicing Shtirt- 
Cuts: Testim; Ktiuipment and Meters; 
Vacuum Tuhe>. and Circuits; Volume- 
control MethtwLs ; Amplifiers ant! i’hono- 
graph Reprotiueers ; Power Siipiily Equip¬ 
ment ; Coils and Ttinini? Circuits; Short 
Waves : LtMJfl Speakers; Ttiols and Ac¬ 
cessor it’s. 



64 PAGES. Size. 6x9 Inches 
Over 80 Illustrations 
Bound in stiff board covers 


A Selection of the Most Important of 5.000 
Questions Submitted by Radio Men During 
the Course of One Year 
By R. D. WASHBURNE 

There has been collected a w’ide variety 
. questions which have come into our 
editorial offices durinx the past two years, 
and only those whose answers wouhl 
benefit the majority of men etiRa^ed in 
radio have been incoriK>rated in this 
amaxiin; question and answer book. 

The tremendously lonif list of topics 
better exiilains the subjects which are 
treate<l. Here are the titles: 

Railio Servicing : Receiver Desijrn ; The¬ 
ory ; Home ReeordiriK; Teh'vision ; Sound 
Fkiuipment ; Short Waves ; Antennas ; 
Opernlinv Notes; Test P^piipment ; Vac¬ 
uum Tubes ; Knjrineerinu ; Ultra-Short- 
Waves ; Police Radio; Ib'producers ; 
(Jraphs: Siipt^rhetenHlyiies ; Automotive 
Sets; Power Packs; .Automatic Volume 
Controls; Remote Control Devices; AliKn. 
ini? Proceilure; Photoelectricity; Tone 
Control : Coil Construction ; Adapters : 
Mea.surini? Apparatus; Bantt-Selecfors ; 
Meters ; Symbols ; Microphones ; Conver¬ 
ters : Definitions; Public Address Equip¬ 
ment; Moderni/.ini? Methods; Set Analy¬ 
zers ; Midiret Sets ; Oscillators : Phono- 
trraph Pickupb ; Tube Testers : Diai?rams. 


BIG DISCOUNT OFFERED 

In order to make it possible for everyone to buy these lH)oks, the fifty (50) cents 
price has been made uniform for all volumes, "^'ou can buy these l)ooks separately, 
but you should take advantage of our special offer: 

WHEN FIVE BOOKS OR MORE ARE ORDERED 
DEDUCT 20% FROM YOUR REMITTANCE 

Simply fill in the coupon below, and mail it to us together with your i-emittance. 
Checks, stamps or money orders accepted. 


CLIP 

COUPON 

AND 


MAIL! 


All Books UniSorm 

The books in the new RADIO-CRAFT 
LIBRARY are all strictly up-to-date, and 
written by men who know their subjects. 
The volumes are all uniform size, 6x9 
inches, and contain on an average of 50 to 
120 illustrations. Each book is printed on 
fine book paper, and no expense has been 
spared to make it an outstanding value, for 
its editorial contents as well as from the 
mechanical standpoint. 




CJEKNSBACK I'l Bl.It’ATlONS, Inc. nJw" Vo“rk! N.*Y. 

I have circled below the numbers of hooks in the RADIO-CRAFT LIBRARY, which you 
are tti s<‘nd me, aii<l hav’e deducted 20^/c for onlerinir five 151 hooka or more. I have included 
niy remittance in full, at the price of 50c each, when less than five books are ordered. 

The amount of my remittance is .. (Stamps, checks or money orders accepted.) 

Circle numbers wanted: 123 4 56789 lo 
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^ STUDY RADIO ► 


RADIO SERVICINO COURSE 


THE TETRADYNE RECEIVER 

(VuHthmril from fiotjc ♦»ol) 


by Alfred A. Ghir&rdi 
and Bertram M, Freed 

( vntrlliutirii; l-lililor, 
HaiJIti i.'raft .Ser\ icing 
111 pan I lien t„ 


$ 1.50 


Postpalil In the U. t*. 
192 Pagei. Over 100 
tUuitratiudSl 



RADIO PHYSICS COURSE 


Kobody in Badlo ran afford to 
be without these mo great books. 
Written by two of Radio's ftirc- 
niost authorities, the)' cover every 
fihasc of the subject up (o the 
present iixinient. These are flnan* 
eially profitable Itooks to own! 
They will give you a complete 
radio education—In your spare 
Uue &t houiol 


By 

Alfred A. Ghirardi 

The Radio IMiysleS 
I'ourse now running 
in Radio News — 
lomplete In one book! 

$ 3-50 

Rostpald in the U.S. 
992 Rages. Over GOO 
illustrations I 


MAIL THIS COUPON AT 


RADIO TECH. PUB. CO., Dept. R.C. 5 
60 Fifth Avenue, New York City. 

Knelosed find clieck. casii or ninney order for . 

copies of Radio riiyslcs ronr>e ai each, and 

. v«|des of the Radio Servicing <'our>e at SI GO 

eiM'h. t'herk liere fur FllKK i Ir^-ular . 

.Name . 

Address ... 

t'iiy . Stale . 


LISTENERS OFFICIAL 
RADIO LOG 


An accurate up-to-date 
call book. Regular and 
short-wave broadcasting 
stations of the world— 
U. S. map and short 
wave World map—Special 
itiustrated short - wave 
features — contains Just 
the information your cus¬ 
tomers demand—good for 
advertising or resale. 

Jobbers. Dealers. Mfrs., 
Service Men—write today 
on letterhead for sample 
and quantity prices. 
Others send 25c. 

ALL AMERICAN 
SERVICE 

5707 N. Clark St. 

CHICAGO, ILL. 



World Short Wave Stations — Police — 
Aeronautical—Relay and Telephone Sta¬ 
tions also Aeroplane and Amateur Bands 
—Cross Tabulated by Call, Frequency, 
Location and 
Time of Broad¬ 
cast. 



Wi!»i: lti:ri:iVKU p.t.s il tu meters 

AERO SHORT WAVE CONVERTERS 

I'onvert Your rreseiit Set Into a Short Wave 

Super-1 lei 

A. C. MODEL $12.50 D. C. MODEL $U.S0 
AT LAST: The Perfect Auto Radio -ONLY $20.00 

p manufarturlng of Auto Radio. 
Wc guarantee 1000 inlleit radius 
of rereptlon. .\ masicrplere of 
Radio Engineering. Latest 
Jiioflel Tuiie Aero Pentode 
vuto Radio. Price of set only 
$20.iUi. Set nttnplete with tubes, 
balterii*!!. fhinmir speaker, an¬ 
tenna cfiuiptneiil and noDe sup* 
ttre—^irs. $:KI .go. Send for 
complete Catalog. 

d^uAc iJdtdkmAfiAi Lincoln avenue. 

CHAS.HOODWIN CO. 0«pt. S-IS. Chicago. lnl 



at homo by vvimlitip coils on a 
filin' 1 ins. in vliamctvr. The fnllowhi;: sin-el- 
flcations are uivni : 

'I'll*' JiMb f(i ,Vii>-inptv*r lii'oatlcust Imiicl : LI, 
2h tni ns. L2. UH turns ; I/h IR* inrns. LI tintl 
L2 jirr vvoiiihI on ilir snmr form (on all flu' 
(HfTv'rrnt wavo-hajnl ctillsi. an* srparnfcil by 
1 Di-in., and an* wound with No. 28 D.S.t'. wire. 

Tin* ND- lo 20.'"i-m<'h‘r luind : LI. 14 turns: 

L2. r>7 turns; UJ. TiS tnrns. l.l and L2 ar** 

«i<l»anit<*d hy */6-hi., Jind arc wmiiul with No. 

L'4 D.S.t'. win*. 

'flic 40- lu 8.*i.mcicr hand: LI. to turns; 

LL*. -- tni'U": I.-i. 21 linns. LI and L2 an* 

sfliaratotl li.v and arc wutiiid wlfli Xo. 

21 D.S.i’. win-. 

'rile 211- to I.^-tiii'lcr hand: LI. 8 turns. L2, 
in tnrns: l.^l. in riinis. 'Piny arc separated 

hy */4-in.. and an- wcniid wiih Xn. 24 D.S.t'. 

win*. 

For wave lcnLnli<< up to 2.7 meters: 1.1. 4 
turns; l/>. i> inni-!: I.^. 0 turns. 1.1 nn<l L2 
are separated by ‘i'in. dnd sire wmitnl with 
Xti. 24 ibS.t'. win-. 'Pin- In west wavelenjflh 
tllilt Is ren‘lved U dolmnilned by tile eapaeity 
of the wiring' and the inrernal eapaeity of 
tile rnbi*s. The writer has hoen able to tune 
in stations as low as 17 me levs without tiny 
tronhh*. 

l*'i;;nre 7 shows complete const met inn de¬ 
tails of tile coils. The left-hand eoll is the 
lirst-tleieettir nr modulator. an<l the ri^riit-hiind 
coil is the oscillator coil 1.2. Tin; cmineetions 
of the coil to its prniitrs are shown tdiove, 
whilr the socki'i cvniTn'ctions an* slinwn 1m*1ow. 
Xotice tlijit the .Otini- and .ntini»-inf. coiuhms- 
ers are eoiineett*<l lo;rether in tile hrnadeast 
coil only, thus lenvin:; only the .nnnl-mf. s«‘e- 
llen of the tniiiim eond(‘nsers for tlie sliorl- 
wavi* hand. 'File Same inetlnMl is iisetl for the 
oseillator coil. 

The I.F. Transformers 
ny ;roo<l 177-ke. t raiisl'oi-nN*i may lie ii-<e<l 
for the I.F. sta:;es. llowevrr. for tin* man who 
desires to eonstriiet them himself, the fnllowiiii; 
data are tflven : Refer to Fi::. 4. Tin- i»riniary 
Is ".iimilile" won ml. haviii:.' 1.72 inriis of Xo. 
2s enameled wire: the secomlarv i" siiaeetl frvnii 
the iniinary 1>y %-ineh, and wound with 
212 tarns of Xo. 2S eiiatin-led win-. *l*he siuie- 
iiif; and sizes of the windinir'- an- slmwn in 
the <ha;rraiii. 

it is desirahle to first enelo'-e tlie l.l-\ trans¬ 
formers ill a shiehl tind tin-n iininnt them on 
tile elmssis. I For more deialls nii 1.1*'. trjins- 
foriner dv-siirii. liie reader is referred to the 
jirtiele hy v litTord K. Im-ui'OI In the .Xpril, 
l*.i:i2 issnn <»f R.\iiio-i'u.\i'r. Ft/ifor.i 

With tile information as Ki'cii, to;rv*thor with 



If the left, the tuninfr* mul at the riffht, 
the oscilhitor coil and socket eonnretions. 


tin* dia;rrnni of connoctions. the constructor 
should Imve no tronhlc in making this set 
work to his complete satisfaction. 

Results 

'I'his receivt*r lias great sensitivity, good 
selectivity, lery good tone quality, and is 
eapahle of giving i*iiorinons volume which may 
he easllj* controllei! hy the resistor 112. The 
writer would like to say that for real <iuality. 
he prefers a goovl. long, air-colnmii horn with 
a dyinimic siieaker. It i.s true tlmt a h- or Dt- 
fviot horn, wlien coiled iii», takes more room 
than a standard tlytianiie niiit, hut it is tile 
writer's ehoien for real duality. 

if the constriieior is located very close to a 
|M»w<*ifnI 1 1 roadcasting station, then it may Ih* 
desirahle to eoniiei t R.*; to a 40-volt tap on the 
hleeder resistvir Rll rather than on the 27- 
volt tap as it now is. This change will allow 



Fig. 4 

/.r. trnnsformrr coils. 


the sensitivity of tlie receivi*r to be lowered 
to a snflieient extent to rethice intcrforene*- 
Mi a mlnhimin. 

'Die writer lives In a sort ion of high nol'-i* 
level ami poor-rereptlon eomlitions, hut has 
liatl some very good results on ludli the short¬ 
wave and hroatleast ha nils : short-wave statioiw 
1 laving hern reeolvod fmiii lialfway arouml the 
World. .\s f<n‘ the brondrast band. Dat-wait 
stations liave been rec-eived fmni t'allfortila and 
7(Mt-watt stations from Mexico fthe writer is 
lo(-at4*il in Wisetinsin t. 

Short wsiv«‘s an* very 4‘rrati«'. so tlo not 
expert tim luinli from them and yon will mo 
he ilisappointeil. ‘I'he nimilH*r of tnrns for tin* 
hiW4*r wavrlnigths may vary a turn or so. 
espi*eially on tin* 27-Tm*ter coil. 

Parts List 

Two Xiititonil Typo l-].r. spei'inl 2-stntor con¬ 
densers. t'l ami r2, t'4 ami F.7; 

Om* 7tt-mmf. trimmer coinh‘itser, ('2 ; 

One I lammai'httnl 4*<jnalizing 4*omlciiser. 4 to 
7ft mmf,. f‘d: 

One .\4*roVox .fiftill7-mf. miea e«nidens<‘r. t'7 ; 
Tiirei- .\rroV4ix fi.l-mf. bypass eoinh*iisers, CS, 
f‘11. f'lO : 

'I'wo Rolyim't ft.l-mf. i-oinlensers. Cll and ri2. 
f ‘12, and t*l 4 ; 

'fwo ('oiH-oiirse 7-mf. dry electr<»l.vtic contlcns- 
4‘rs. Fl.7, I'lJi. t*rin‘<e an* the 2.7-V4dt t.vpc. t 
One .\erovox .otMi7-mf. inii-a comlens4*r. I'ld; 
Two Fomainrse l-mf.. 4Oft-volt tlry e!«‘clrolytic 
4-oiMh ‘Use!•*«:. f'17. <‘2ft: 

Otp' .\4‘rov4ix ft-1-inf.. 400-volt condenser, ('IS; 
One .\erovox ft.27-n!f. eoinh*nser. <^21 ; 

One .\erovox lilt«*r t.vpe l-inf., (lOO-vplt coii- 
d<‘nser. (‘22: 

Om' .\erovox s-S-.S mf., 47.7-volt dry electro¬ 
lytic tMindcnsers. f*22. F21. ('27; 

Om- Lynch '.b'ft.oJMt-oiim pigtail n'sistor. U1 ; 
One Fle«-trad l.ttftO-nhm grhl n*sls(or, R2; 
One i'arter 7.ofift-4ihin potentiometer, C. I*. 5 
M.. r::; 

One Lynch 27.000-<diiii pigtail resistor, R4; 
One L.v.ieli fLOttO-ohm pigtail resistor. R7 ; 
One Kleetrad 2fiO-ohm resister, ItO; 

Two Lynch 0.7-megohm pigtail resistors, R7» 
R8; 

One Lynch 100.(t00-ohm pigtail resistor, ItO; 
<f*onttinted on paf/r 00(i) 
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MORE NEW TUBES 

IHUJV liri.'M 


hiw-watrsi;;o I'-volt filaiiuMit in iliis tnl«* is not 
(‘iHMiiiii to stati<l ilio roii^'h trontinent 
of an atitoiiioUilo nor vvoiiM it ^ivo ;;ooU 

lifo iMM'fonuniK'o witli llio lii;:ii riin-oiit drain 
at \olts. Its powor sonsitivity is soiiio- 

wMiat lM‘tti*r than tliar of tlio 

A now tnlio ralloil ‘ KK-LA** has iM’on do* 
si;:Tio(l to iuo*‘! tlio voiy sovoro ifMiniroiiiouts 
of aiitoinoldio ont]iat-t nhos. otMlitiod altovo. 
ootiildiitn;; tlio ndvaiita^os of iho ‘47 and oJi 
with tlio tihinioiit raliii;' of tlio ‘'.*s and has 
I HO Vo a voiy snitaldo lor this sor\ iro. 

A tilainoiit typo hatl hoon solootod hooaiiso 
of tho hottor inntiial oondnotaiioo ohtaiiiahlo. 
I’rovloiis oxporlotK os with ‘71 A and ‘L* I A mhos 
had proven that a o4»aiod tihiiiiont of similar 
ratlnir may he useil siioo<‘ssfnlly in antoniohih' 
reco Ivors. 



*rho rat in;:: and cdiaraotoristios of tho KK-LA 
an- as follows: Kilaiinnit voltairo. d.” (IMM; 
tilaniont onrroiit. .dti-anipoi-o : plato and s<*rooii- 


irrid voltaifo. l:;.'i to I (hi volts tmax.i ; (‘ontrol* 
;rrid vollaiii' U to -11 volts: plato onrront. lli 
to I7 .nia. ; sororn-urid onrrotit. •J.-l to .*‘.,.1 nia. : 
amplitioat ion faotor. Inn; niitinal ooiidinaanro. 
IlMMi to l^tnn iiiirronihos: powor ontpni T(mi 
to iinai milliwatts: load impodanoo. n.Kai to 
snnti ohms. <ivoi-all dhnonsioiis: l.oimih. 4- 
11 Id iiiohos: ilintiiolor I-ld Id inohos : Imso. 
o proinr. 

It was found that tho most oooiiomioal and 
distm t ioiiloss oporat itii: 4‘ondit ions rosnltod from 
tho nso of two tnhos in pnsh-pnil with a solf- 
hias liijLrhor than normal tohiss l» ampliliort 
t hoit;'h tho tutol powrr is soinowhat loss than 
from two tnhos with normal Idas. 'I'wo espial 
tnhos will halam-f thoir r\on liarmniiio distor* 
tion dno to tho pnsh-pnll ariaim'otnont. Uy 
solootiiitf projHM' valnos of Idas n-slsior and load 
iIIIpo<latino tho onrvatnro Ilf tho dynamio (plato- 
onrivnt -irrid-voltai^i* i mirvos will halanoo also, 
and tho Third-lnirnioiiio distortion disappoars 
mnoh tho samo way as tho sorond-liarinonii* doo.s 
in a sinirlo poniodo. Tho .solf-ldas ollminaios a 
dillioiilty nsnaliy onooniitorod in ohiss !• ampli- 
(iors : tho ]ilaloM nrroiit tliu t nat ions aro not 
vory mm-li hiulior than in ordinary olass A 
amplitior. 

Till' distortion ha lam o is nniintaiiiod with all 
Input voltjmos nil to tin* \-aliii‘ at wliioh ;;rid- 
onriont starts. It w|l ho notod that tho “JCU- 
l.A.“ niidor thoso rotiditions. ;rivos mmh hot 
tor sonsitivity than tho ‘:ts and approximatoly 
tho samo imiwih- as a ‘47. Itomarkaldo niiih'r 
thoso ootiditioiis is tho valiio of 7n pon-oiit for 
tlio i‘tlioloiny of tlio plato rironit of tho “MK- 
I.A.*' not ooiintitn; tho sc‘rorii-i;rid oiirroiit and 
vrrid Idas losses, 'fakiim thosi- into aoooiint. 
tho otlioioiM\v is of tho ordor of 4.1 poroont. 
Thoso valiios oompai-o favorahly with plato <‘ir- 
oiiit oflioionoios of 4n to 1."* poiTont in poinodi‘S 
nndor iinrmal oporatiim oonditions. 


YOUR FIRST LINE 
OF DEFENCE 
AGAINST 
SUMMER SLUMP 



l.R.G. Resistors insure sum¬ 
mer PROFITS. 

Metallized Resistors for re¬ 
placements. Wire Wound 
Resistors for meters and test 
equipment. 


SIMPLIFIED COIL CALCULATION 

Ity C. H. \V. NASON 


T lfP’ arolinio mot hod of oahMihititnr indnet- 
anoos involvos a formula takinir into 
aoi'oiint, not only tho aotnal dimi'ii.sioiis of a 
wimllti;; and tir* niiiiihor of turns of wiro. hut 
a form faotoi- “K“ dopondont upon tho ratio 
of loimtli to (liaiiiotor of tho form on wlilrh 
till* roii is wound, t po.oo Hih. .\mjnst r.i:il 
iHsui'.y Wliilo flioso fiiriiiiilas an* no douht. 
aiMiirati* to a niiiinio do‘4i'«'o in oapahh- hands, 
tho errors possihlo aro manifold: and rarol.v. if 
over, dors a ooil so dosiiriiod oomo within n 
i‘oasonahh‘ doirroi* of the dosiroil iiidiictanor. 

A ooMsIdorahlo simplitioaiioii of tho dosiirii 
]irohlom was oiohod sovoral .voars ain* hy 
llacidd ,\, Who.dor of tho Ila/oltino hahora 
torlos, who is rosiionsihlo also for the mil It i- 

])|o\ dotootor and aiitoiiiatio voliilii.. rol 

used hy Pliih'o. l*ada. and otiioi* lia/.oliine 

Iimisi ‘OS. 

In tlio ilhistnitimis, hoi-owitii. throe typ<*s of 
winditi;;s. whioli oovor praotioaliy ovory oasi- 
within thi‘ noods of rht» oxporimontc-r or Sorviro 
Man in his ilaily work are shown. First, wo 
have a multl-la\iM‘ wlndiim. siuh as niiuht ho 
omployotl ill the inti*rmodiato-froqnoiuy trans- 
foriiiors of a siiporliotonMlyiio roroivn*. Soroiul 
on the list is a simple snloiiol<l of tlio ty|M* 
used ill tho tniiod olmiiis of hromloast roroiv- 
ors. 'flu* hist is a liolirai (spiral! winding: 
MU li as ini;;ht hr ti.sotl oilUor as a ronpliii;; 


rail in a hand solootor. as an anttnina f‘onplin;; 
i<dl. I'l* as a primari' windiim for an It.F'. 
t raiisfoi-mor. 'I'lio oqiiations for oalmlatintr tlio 
iiidmtaiuo aio ;rivon with oaoh skotrh. All 
dlmoiisinns are to hr taken in iiiohos and tho 
answer will ho ohtainod dirorily in inioio- 
lioiirios. 

Tho nudhod I'oinparos quite favoiirahly with 
\ai;aidAa*s formula as lo a<-onracy. ami is many 
times easier tn use than tho oldei- imdliod. in 
wliioh the form llu-Tor had to ho (akon into 
aoroiint. Aooiiraoy to !'<, is ohtaiiiahlo in tin' 
ease of (ho mull i-layor roil, when the lhro4‘ 
(oriiis ill ilu' doiioMiiiiator (ladow the lino! an* 
nearly equal. 'riii» aoniraoy in tho ease of the 
siniido solenoid is also to I'; wlnm thi‘ lon;:th 
of ilio wiiiditiL' is ^roaior than foiir-tifths Times 
the diaiiiolor. In tho third oasi*. this dom'i'o 
of aiM-uraey is ohtaiiiahlo wliou the dimension 
*‘r“ is ;rreator than olio tiftli the dlmonsion “a ". 

In no rase will tho error ho y:roa(4*r tiiaii 
is iMtssihh* wiili the more ti'dloiis nu'lluMl 
formerl.v used, when tin- most I'xaetiii;: i-ar^* 
is takt'ii. All that is inM-essaTw fm* the ral- 
4‘nlation of linhu-tam‘«> vahu's is a ruler, a 
poTieil ami a isqqn'r win* tahio ;:i\‘inir tin* 
<lia?m>H‘r of various wiri* siz^Ls. S4> rliat tin* 
sinu-i* o4-4-nplod hy a ;:iv4‘!i windia;; may ho 
known. iMt /ooo 1Nt>, M’/dooWirr llKll 



Make for yourself valuable 
apparatus which will speed up 
your serv ice work, build your 
reputation and add satisfied 
customers. 


Mail coupon today for 
FRFIi; charts. They will save 
I you hundreds of dollars in 
j equipment. 

INTERNATIONAL RESISTANCE CO. 


PHILADELPHIA 


TORONTO 





and Precision Wire W'ound 


B ESISTOBS 

International Resistance Co.. C*5 | 

2006 Chestnut $t. Philadelphia. < 

( 1 1'U‘ase '•fiul >iitir riii>MO,v-HO (ni: rliarfs. • 

( > I hilere-ted rviK-riall.v In inaking tho i 

ii|il>ar.tui» i««*li«\. f.\:nrn* Uie 4-<i(jipinrri( >ini ulsh | 
«-iiti|>on ) j 

Natiit* . I 


<‘i(y 
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VOLUME CONTROLS 


Don’t rose Kon'ice business. You need never 
l>e stuck in an cmcixf^cy if your l)a(r ctnitains 
AI)-A-S\VIT(’1I. You ciin convert fnnn plain 
to switeli eontni] in a jitf.v. Snaps <111 without 
to<»ls. Ask Vour joblxT or write Us iMr«*ct. 
FRPPt for your (-4»py of the most com* 

* plcte haiHllHHik on ovi-ry tyin' of Vari* 
able resistaiux'—fn>m tiny C'lUitiT Taps ami 
Volume Controls up t«» Heavy Motor Speed 
Cuiitnds. 

Kxcry esperiiiienter. sendee man an<l enclne^T 
shmtliJ have a copy of the CLAKOSTAT Control 
Haiidbuok, 


CLAROSTAT MFC.Ca 

£AS~£S7 N,6-t-hST. Bklyn, NY. 


Write for full details about the Offiqal 
Refrigeration Service Manual Gernsback 
Publications, Inc., 98 Park Place, New York, 
N. Y. 


5-METER SET 

t ( /r«wi piif/c 075) 

such a rt'cclvcr to moving vehicles becomes 
evident. 

After noting one more t<‘clinleal etnwldera- 
tion, that of sensitivity, we will be n-ady to 
pro<'4*i-<l with the discussion of a praetb-al re- 
eeivln;; set <lesl|'n. 

Kxperhnenters who have siieeialized In work 
below jno meters are fainllinr witli the dilti- 
eiilty wlibdi exists in 4»btainin« at the 

lower wav4'h'n;;ths. Now. it so ha[>pens that 
a phenomenon of '■sup<‘r re;jencra!ion” Is Its 
iner<*asin;' effielency, as a ■'sensltizini;’* agency, 
with tle<-reasiii^ wnvelen;;th. In fact, a super- 
rcjreneratIve n-eciver may be made to operate 
very nieely at 1 meter. 

A Practical Receiver 

In Fijrs, A and 1» are illustrated rniie<l 
Itatliohul biers' 4-ustoni*cniistructe«l supci-re;cen- 
erativc l•<■<■4‘iver. which «*ovcrs a wnvcloimtli 
raiiKc of i-oturhly to s nieti-rs tm<»re nearly. 
0.7 meters to 7.1!> ; Its seliematlL* circuit is 
Fii:. I. In FI;;. 2 are shown two iletails of 
<-on.striiction ; at A, the coils of the suppressiir- 
fn'uueney iiidin-tance and; at It, the 

end [date whbli serves to hobl the short-wave 
induetanei‘s 1,1-L2 and at the same time sup¬ 
port one 4-nd of tlie tunin;; e<imlenser r;L Ity 
)du;;;;in;; in a <liffercnt imhietance unit as Ll- 
I/J. the mini III nm wavelen;rth pickup may he 
reduccMl to I. meter: adjustment of t’l and 
will inerease the maximum \vavelen;;th 
pickup. 

Followin;; are tin* electri^-al values of all the 
parts us«*d in this receivin': t'ondensers t'l. 
('2, 30 inmf. n‘a« lii, ‘'t'ornpimsator ” typi* : t* ”.. 
Fardwell Type 404-H. 105 inmf. ; (’4, 0..7-mf. : 
I’.'i. .tMMi2.'-inf. : n». .uo2.7-mf. : t’7. 0.1-mf. ; CS. 
1, mf.: CP, Uesistor HI, 2 incurs.: 

H2, vuriulde. ."io.ouo ohms: U3, H4, 2,000 ohms 
(4-arhoui. Hadio freqaem-y rliuke U.F.C. is 
s|m4M-wouiHl with 40 turns of No. 30 S.S.C. 
wire «in a form '^-in. in diameter. C<dls LI. 

1.2. «‘a4*h 4'onsist of 0 turns of No. 10 har** 
copper win- uir-wouiul to a diameter 4>f %-hi. : 

1.3, sno turns of No. 40 S.S.C. wire; 1.4. 
turns. Nik 4o S.S.C. ti-ore dlanii-tor, Vi^-in. 1, 
TraiisfiU'iner T has a ratio of 3i/4 to 1, 



In I'i;;. 211, holes -\ and It are for the an;;le 
hraekets: lioli's t‘. I», K, and F an<l for < 0 * 11 - 
eral Hadio tip-jaeks; and C, II. and .1. tnoiiiitin;: 
Iiidi-s for the eiiil-plate of the tnnin;; eomb-nsi-r. 

An -\4-nu- :io k<-. I.F. transformer may be 
nse<l in place of a bome-eotistructeil unit for 
L3-I.4, 

Hutteries are i-onm-eieil to this si-t by means 
of a battery cubb*, < 1114 * end pln;i;;in;: into tin* 
5-pron;; socket which appears in the It lust ration. 
'Fhe cliassis measures 0 x S x 2^ in. deep; tin* 
friuit panel. 7 x P In. 

Super-re^'eneration contributes the ;;reater 
proportion of the sensitivity in this type of 
si*\. the receiver Illustrated developln;: a ;;aln 
of aliout SO IHt; I'onseiiuently. volume and sen¬ 
sitivity control may 1 h* combined in the opera¬ 
tion of a sinirlc knob to vary the value of re¬ 
sistor H2. t Further information on this type 
<if reception is 4'ontainc<l in tin* artieli*. '’Tlie 
Short-Wave Su|)errem*uodc.'’ by ClifTord F. 
l>enton. This desi-ription ap]i4*ar4*4l in tin* 
Au;riist. 10.31 issue of H.MUo-CR.vKr. S<*e also 
thi* July. 11)31 Issue of QS'l’ ma;:a/dn4-.— Trvh- 
uiml Kflitor.) 

Till* <b*si;rn of .suppres.s4>r-fri*4pii*ncy i-olls L3- 
1.4 is not <*ritlcal; I'xi-ept that the freiiui'iicy 
must lie kept outside of the broadcast band. 
an<l near as possible to the audio end of the 
tCon/inucd on puf/c G04) 


New Low List Prices 

1 Watt 30c; 2 Watt 40c; 3 Watt SOc 

TT T nr Metallized 



Servicemen — 

FREE! 

New LYNCH 
RESISTOR 
Replacement 
MANUAL 

with nurrhatip of Hi I.YNriT 
.Mi'talllxpil Resistors, or 
Manii.'il •toDi- iiiuy bo 
bought for $1.0U. 

rovers uiore than 

200 Receivers 
Semi onicr today for Manual, ftctc reduced 
price Ciitaloff and R. M. .4. Color Code Card. 
LYNCH MFG. CO., tne.. i775RC B’way. N. Y. City 




enun|.«N zztv 


OO-V. CIRCUIT 
COMWOOO CASINCT 
; coriPtCTt «T or iNstRucnans i mrcsapis 


QSSJtJflMHstNOJI rOR INURtSIWC mSTRUCnOHS 
LUXTRON OCVICtS COMPANY 

1.'M a ff T■ ba n jVi i 


GODSEND for 
Radio Service Co. 


Dear Sir: 

After lureiutj used all of your ' 
puhlieatious in our 7Vork during the ‘ 
past sei-en years, U'C desire to com- 
pliment you on your hctu second 
edition f\adio Hneyclopedia. 

This ecrtainly is the most com¬ 
prehensive and complete hook ^ce 
have as yet seen on the subject of 
Radio, and for anyone 7eh(t really 
7i\ints to kn070 the 7t7iy and 7ehere- 
fore of Radio phenomena, it is a 
godsend. 

ll'ishing you continued success, 
and in anticipation of your future 
7i'orks, 7ee arc 

Fery sincerely yours, 
DEPEKDARLE RADIO 
SERVICE CO.. 

Milton D. Dclson, 
Netv York City. 


What the Sew Second Edition Radio 
Encyclopedia Gives You 

It >;i\p-t >iKi an ptiilanutlmi 4>f prpry wonl ii«pil 
ill raiHn. TUe>4‘ p\iiluiiatl4>n' —nr, rallicr. dptliil- 
tiinis—urn nut brief outline infiirniat ion like those 
of ail orOlnury lilrtlonary. hut they give in riiil4*st 
4iel.*iil. .niid :it iXNiMiilcrahte irngili, thi- meanlm; 
ami B|i|>tl4-a4 iiHi 4>f i-m-o' wtirO. i>l)rai«e. general ami 
>|)piiul Irrni u-.4*tl In lllu Mlrntf of raillo. They 
are uritteti In i>lain. cverxiay Knglisli, easily 
unOt-raiooil by aii>uiie. 

braHlrally every ileflnltion in flic liook i-t llhis- 
traieil liy liravv ing.s, iiliolugrai'hs, tliagraTii!i. or 
clian^. .Ml >i»il neetl l«i ti«>*)a to liiuk up an you 
vvoiild in a <1irUonar>, the vviml or (ihraso abtiui 
vvltli h you are seeking informal Ion. Furthermore, 
caili puKc is key-ind4*xeil. for greater lonvenli-tw-r 
ami .<i>i-i-il in loiaflng any ilctlniiion. Ail the Sub¬ 
ject-Matter Is Arrangtfl in Alphabetical Oriler. 

Tills gri-atly eiilurgi-il Snoml Kdltlon Radio Kn- 
i-.M-lolH'illa L an aii'Otiiie lui-i-'.aiiy to i-verjoiif In- 
I4'i4-'fi-ii ill lliiillo. Ii aniwi-r-i all ratlio i|Ui-'ilonN. 
iitiT4-a>rs >otir knowli-ilgt- .tiuI •i.’ives your lime. It 
i-ovpr-. 4-\4-r>' known ratlin |in>I>l4-in. ami is a gold- 
loinc uf |irartl<-;»l infortnatlon tor i-vei*)- raillo man. 

2.201 RADIO DEFINITIONS 
1,25 3 TECHNICAL ILLUSTRATIONS 
34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red Morocco-Keratol Flexible Binding 
Printed on strong ledger paper, Loose-Leaf 
Arrangement 



S. GERNSBACK CORPORATION, 

98 Park Place, New York, N. Y. 

Semi me one iirpy of tiie new Seeoml Edition 
S. fienisbai-k Itadlo Kni-yi-luiteilla. 1 enclose lu-n-- 
with riietk ttr luiMiey order preferred. 

(Fondgn and I'anada, add :irM< extra for im^lagi-.; 
.Nlulu-> refunded In full if not salUfartury. 
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RADIO DECOUPLING FILTERS 


N <» (irittlit ynii jnv nil familiar with tlio 
im rlHMls 'ilmwii ill 1 fur tlx* )»ni-]msi> 

(if cliiiiirin (in;; 4'(Mi|i]iii;; lintwni'ii s(a;;ns l»y 
tiM*:ins of liltrrs <‘oini>usr<l of oliokos aixl con* 
('oiiscrs or rc<isliiri<-<‘-4*oinlciis<*r <'omi>inatioiis. 
'rio* (nti'sliiiit often arises as to wiiat values 
iheso 4-om|>oti(rits slioiih! have ami as to tho 
relative merits of the two systiuns. 

All <mi|iii-ieal rule may of imuusi* he ;riven 
ill which we state that tin* etin<l(‘iis«'r shonhl 
he uf siieh value as to ofTiu* a short patti to 
::roiiinl for all eiiri’ents iiivulviMl as <'otn|ianMl 
with choke or ri'sistaiice. Of <onrse. in cir- 
(Hits carrying' cuirent there will Ih‘ a vulta^e 
♦hdh thron;;h tlH‘ tillering: resislors. ami wlauv 
I his current is hi^li it is tiiest erumiiiiieal of 
Volla;;e to eiiiploy It.F. or A.K, chokes jis the 
<'Irciiit may <liciate. Tur an <^^.am|>lc: in u 



ij'cnit employin;; *71A tnhes in the output, 
the iiiaxininm \oltam' availnhh' is not ninch In 
excess of LMili vults. ami slionhl we l■e^J^lire a 
plate voltage of isn fur an IM*’. amplllier tiihe. 
the drop <*reate(| throu;;h a hit;h tilter r(*slst- 
a m (• wuuhl he prohiliit ive. If we are iisiinr ’-lo 
output tnhes We hav(> :nin volts availahle nml 
can waste llitt volts in the tiltcrinu' resIstaiM’e 
if desired. Tln» tilter then can act in tin* 
douhle <*apaclly of filtration and volta;;** rednc- 
tion. 'riu* value will now d4‘p4'n<l luion tlie 
resistance retptiri'd to dro|> lln^ phit<> volta;;e 
of the |»M*’, am)iliti<u* tnhe to the reipilred va hn» 
and the tilter hypass condenser will he <*hoscn 
so that it (‘iTeitively short circuits all stray 
<urrenls to ;;runn<h 

Resistance Filter In R,F. Circuits 
'rh«*i(* Is a reasuu for eiiiidoyiti;; a n'sisiancc 
type of tiller in IM'. <'ircuiis employin;; the 
sereen-;;rid tnhe which has escajied the atten¬ 
th ui of most writers and vvhieli really Jine 


hlhlts the use (»f IM\ chok(‘s in this ronnt'o- 
lloN. l.ef us sii]»]iose that tw<» tilters an* to 
he comtiared, 'I’lie lirst employs a n'sistaim* 
uf Itin.liliti ulims ill eoiijitiiction with a .l-iiif. 
<‘on<leiiser. wlihh has a reaetniici* of ahoat l.ti 
oiiiiis at I nun kc. 'Phis (-(uuleiiser will cfTiM » 
tively short circuit the ri'sistanct* at all fre* 
(lueiicies within Mm* lo'oadcast hand ami als(( 
will hr 4‘frectlve as far as any hartnoaics pre- 
s«’iit in the )dat4> circuit of tin* tnhes ar** 
concerned. Let ns assnim* that the 4»tln*r tllt(*r 
has ati IM*\ <-lioke ia plaiM* uf tin* reslstama* 
whhh has a rea^taim- of the order of lon.ooo 
ohms at all friMpn'iicles iiivulved. 'I’he <*tnci(*iicy 
of thes4* t\\d syst(*ms is alomt e(pial so far* 
as mo'mal cmidilions are concerned, the oijl.v 
difl'erenc** lyiu:; in tlie fact that tin* resistance 
of tin* I’.h*. 4*Jioke will 1m* hut a few ohms and 
tin* voIta;;e di'op across li will Im* ]n**.;li;;il»lr. 

l-'iltratioii with tin* resistain-i* ri*mains (‘fTee* 
live at all fre(|m*nci(*s at wliicli tin* r(*actain'e 
of the comIeiis(*r is siil»staniiaily smalh*i- than 
tin* resistaina* employed. 'J'lnis wiili n resist* 
aiiee of Ion.nun ulinis and a 1 inf. eond<*nser. 
wdiieli has a n*actanc<* of Id.non ohms at Idd 
cycles, tin* filtration would still he (ptitc efl'ec- 
tlve. It is thus evident that, (*.\e(*pt in iln* 
case of the in*w variahl<*-mii tnhes, it is (*sseu- 
tia) that tin* r4*slstaiie(*-capa<*ll.v typi* of lilt«*r 
1m* 4*mp)oyi*d to avoid liit4*ra4Miun <lin* to 
<-onplim; hetween slau:es in the power snpjdy 
circuits. 

In A.F. cireiiits it is much chejip(»r to em¬ 
ploy resistance tilters limn to use .\.K. chok(*s 
of <M|nal lilt<'r!niJr aldliiy. In most <‘as«*s tin* 
maxinium volta;:e availahle for the pow*4>r tulH*s 
is sntih'ient to ahsorh tin* volta;;(* ih-u]* 4*u- 
talled. It ml;:ht 1m* noted that no «h*-<‘oupljii;; 
lilt(*rs an* reipiired in piish-imll eiceiiits. as tin* 
s];;tml volta;:4*s do not ap)M>ar in tin* eoinnioti 
eircnils. Thei(* is a certain amount of s(»eutiil 
Iiaruiotih' present, hut ind enon;:h to iiiaki* 
necessary the irse 4 if tiller circuits or a <*on- 
deiiser to hypass tin* Idasiii;; r«*sistauce. In 
(msh-ptili amplili4*rs onitdoyiii;; 'oO tnhes It Is 
sometlnn*s necessary to <*niploy a small <‘ln>k«* 
ill si'iies with the common 'M'*** sn[>ply. as tlmse 
tiilM*s arc mii^sy ami oscillation is lik(*Iy to take 
fihoM*. Sncti an att4*mpt at osiillation on the 
pa I'I of tin* Mil H*s is easily suppresseil hy the 
iis(* of a small choke in tin* plate sii]iply lead. 

I'l’lie reader is referr«>d also to the article. 
"Tin* KfT(*etive I si* of r»y]>ass rondensers and 
Ih'sistors." hy 1* .\I. t;reeh*y. which app(*arc4l 

in the .\n;;usi. lldai i-isne of It.\t>io-(hi.\KT.~ 
Trvh. /vd. I 


RADIO KINKS 

{i'ont (Hurt) ft'fnit PhT) 


Ilf is importatit to reineinlM*!* that an ordi¬ 
nary cionletiscr of low capaeit.v will olVei* liioM* 
reslstanci* and develo]i a liiirlier \oIta:;e acr(»ss 
its plates than a laru<*r eomh*iiser. ♦ 

'I'ln* (irlmary <<(il will have twu audio fn*- 
(pn*m’ies of its ((w ii, at fiiin*.s : also, the vihrator 
may he set at from to about ItHin cycles. 

Tlien* is a ‘J nif. eoinleus(*r across the primary 
<oil, whicli will i4*souate it at hi;rh audio (or 
low radio) fre(pn*iicics. 

If will Im* seen that, ordinarily, tin* s(*eomhiry 
(an he t4nn*d, s«» that a harmonic of its fri*- 
em*ucy will Im* tin* saim* as tin* riimlariiciital of 
the primary. Also, that the perhsl of tin* vi- 
bran (I* can Im* ."(ome fraciiuii of thi* .secuinhiry 
fiindatueiital. 

Tlie o me;;, and 1000 ohm resistance, arc 
used tu /on// the S(*cumhir.v ; and also, as a 
volta;;(* divider and oiiifuit <-omn*eiion. 

Kitlier headphones or the input of an amli" 
amplitii'r system may he ruiiueete*) to the p(<st^ 
marked, ‘‘outl»ai.” 


E.MERGENCV “B * UNIT 
By Chas, A. Schuldt 

I ll.vrt an etm*r::('nc\ m*«*d foi- sonn* lii^ii 
volta;re Da*, ami not having a ‘’If* elimi¬ 
nator liatnly. 1 hnilt one in a short time from 
'•junk hox" materials, consist in;; of tin* follow- 
in;;; three. 1 l(»V.-to*^V. hell rin;;iii;; transform¬ 
ers Tl. Tli. T:’: a 4-|)ron;; siH-ki-i ami ati ’Sd 
iiihe, V; ati (d<l audio rranshiriiu*!*, T4 ; atnl 
two ‘•Teletdioiie" comleiis(*rs. i'X, The 

dla;;rnui of connectlous shown in Fi;r. I*, was 
V(*ry satisfactory. 

This unit mii^Iit In* mad** as a sho]> ‘it'* <*limi- 


iiator, hv iiisectiiij; a few vaciahh* resistances. 
U1, across tin* phis and niinns, m» obtain 

the several \dlla;:(*s ne(*d(*«l. 

A NEAT BALLAST TUBE 
By C. L. Small 

T <) inoiiiit a lamp bulb on a )»am*I with an 
ordinary socket looks very enmbers(am*. so 
tile w'litcr ev«dved the kink ilhistrateil in 
Fi^. 2 . 

'J’lic lamp bnlh was fastened in an (dd tide* 
hiise ami wires run oiit tu tin* pnoms. This, 
tlicii. could Im* placed ill a siib-pam*l S4»ckct, and 
ns4*d as liiaim'iu ballast f(jr a tube in an 
oseiJ lator. 

.\ S4>ali]i;; (’oniiMiiiml b**ld th** lamp secnrel.v 
in tin* lex-) tnlM* bas(*. 

HEADPHONES REPLACE THE 
DYNA.MIC REPRODUCER 
By Alvin C. Porter 

I tS'l’l I.l'li FS will couse fur the hit<* list(*iier 
if head[)hones an* us(mI iii'<tead of tin* 
s)M akei- : ln*n*’s Iiuw. 

Idseoiiliect the V(dc»* coil leads from the otlf- 
put of the speaker transformer. Tlie output I'i 
then wiri'd to tin* C4*nter t(*rmlnals of a small. 
IbF.L.T. swit4'h. as slniwii iti FiU- 4. Tin* 
Voice coil h*ads. wiiicli slionhl Im* fasleiieil to 
the tiller insulators for support, arc 4*oiinecte<l 
t«» two uf the swdtili t(*rniinals. ('oiinoct tin* 
phones to tin* two reinalnhi;; t<*rmiiui)s. 

In oiM*ratln;;. the switch Is tlirown in one 
position for tho sp(*nker ; tin* otlier. for tin* 
]dn»nes. Tin* swit«*!i Is nnointist in the s«»t, 
louellier with the* necessary himliin; jiosts. 


WHAT DOES RADIO 



OFFER YOU 

TODAY? 


. . . and how you 
may get the correct 
training a/ . . . ♦ 

T hrills . . . excitement . . . ad¬ 
venture • • . and advancement. 
That is what you have a chance to win 
in radio. For this great industry has 
many different branches—each with a 
great future. 

Consider a few. There is aviation 
radioy television, broadcast station and 
studio operation, the talkies, and many 
others. But no one —no one —can ever 
hope to get ahead in radio without the 
proper training. 

Such training is offered at America’s old¬ 
est radio school—RCA Institutes^founded 
nearly a quarter century ago. There are now 
four big resident schols, in New York, Bos¬ 
ton, Philadelphia and Chicago. Each has 
modern equipment. Each has a large corps 
of expert teachers with practical experience. 
You may take either elementary or advanced 
courses of practical radio. New classes begin 
about every six weeks. For those who cannot 
attend these resident schools, RCA Institutes 
has prepared a complete series of extension 
courses for home study. As part of many of 
these courses special home laboratory is 
available. Both type of study benefit, too, 
from our association with radio’s largest 
research laboratory. 

RCA Institutes has more than 23,000 
graduates, many of whom hold responsible 
positions in radio. So delay no longer, if 
you would enter radio. Mark and mail the 
convenient coupon now. In a few days our 
genera] catalog and complete information 
about RCA Institutes will be in your hands. 

/f Radio Corporation of American Subsidiary 



:kQl] 


RCA INSTITUTES, INC. 

Dept. RT-5, 75 Varick Street, 
New York City, 

Please sen<J me your General Catalog. I 
am checking below the phase of radio in 
which I am interested. 



O Aviation Radio 
n Microphone 
Technique 
Q Broadcast Station 
or Studio 
G Radio Operating 


□ Talking Pictures 
G Servicing Home 
Entertainment 
Equipment. 

G Television 


I 

I 

I 
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CONVERT OLD SETS 
INTO DOLLARS! 

Replace woni-out condensers at little 
cost and put those old sets back into 
service. Us prohlable business it you 
use the Special Dnbilier Service Kit 
—a useful package containing 25 
assorted sections for by-pass and filter 
block repairs, ranging fruin .1 to 2 
mfd,, 2U0 to 400 volts. 

List Price, $10.50. 



nRHFR MOW* kit In your 

wr\L/tr\ l>IVi/VVa img and start 

raHiaiit; in on Uie pntfliuble Lu-liir>s of ivitairlnic 
old raJlu .■•I'ts. \Vrlte fur frva copy of naw 
General Catulos No. 121. 


DUBILIER 

Condenser Corporation 

4377 Bronx Blvd New York 



Radio Service Men:— 


What 24 


Rssistor Values 
I do YOU use most? 



Out nf I an riiliM*': niado—i*nl.v 
24 fuiifiil a i*line in ll»e KX- 
ST.NT kit. TItlii original n-d^tor 
kit fnr srnbf nu-n <overa 
uf n-iiliireriH-nl mils. li jiui- 
ihr right Valiir liistaittiv at your 
flnKer-llp'*. ■'Oricliial-niuljmierif 
■iiiulliy. iiirtv jirlffil 40’^; Imvrr 
than Iflin. .lu'i .scml iiosJranl 
for list of Yiihu's uttU speiiul 
IntriMlui-tory offer. 

TILTON MFC. COMPANY 
IS East 26th Street 
(Dept. RC) NEW YORK 

Headquarters for 
EX-STAT specialties 
. . . DESIGNED for 

radio service men. 



for short WAVE 
BROADCASTING 
Reg. Priee Was $75 

I s flnv. itrtwer sen- 
HMiur for radio truns- 

II iiiiou ii iile !•> -t- 

itit;lpiu<e I leal for 
.Mi»ali-iir ItroildraSt IriK 
I.h.lied .lu^iitlt. i.nr- 
.ha<«il from I > Gov. 

Signal Cur|H. 2 jU to 
:.Mo tiifti-rs. 200 watts. 110 Volt It.P.^f. 4S00. Can be 
I tHiru'Hetl liirwt, licit drhoii or wind pmiirUciI for .\cni- 
idMiiC'i. t.diuaniecil ncu and iM-rfeit, Wonli but 

while they brnt. mih $4.95, iilus sldiijilUK chartfc- Send 

4 'hei‘k or money nnlcr. 

NATIONAL JOBBING A EXPORT CO. 

109 W, Lake St Dept. 165 Chieago, III. 


NEW 1932 HAND- 
LAPEL MIKES 

No. 306—Slnfflc Pulton $5.00 
No. 501—Sintrlo lint I on 10.00 
No. 503—Two Billion 15.00 
and la other types for 
every* or-eashni. 

Also Direct Manufacturers of 
Amplifiers. Horn Units, 
Trumpets and All 
P. A. Accessories 
Send for Catalogue RC Now 
MILES REPRODUCER CO. 
26 East 22nd St., N. Y. C. 



THE V. T. VOLT¬ 
METER IN RADIO 

{('untinufd jrom inujc 070; 

fnnn the rei-«-l\«'r when tliis input siiriml liaR 
ii local held su'eiij;tli eqnal to tlie iii|Mit hi 
niieio\idls. as indicated on the curve direetly 
alKivi* the fie<inriuy nf tlu> si;:nal : thus, to 
deterinine tlie srnsitivity of tlie rercivor in 
at any [loiiit (awiiiiiiiiir an 
antenna -4 meters in heiirht as standard i. a 
srh-rted point along the cuive till inierovolt^i 
is dividetl liy 4. 

’Idle seleriiviiy eiirves are |dotled with fi'‘hl- 
streiiirth ratios t input iiii«'rovolt.s| as tiie ordi¬ 
nates, and tln‘ kiloi-yi-les o// resoiiaiiee as the 
al)sci.vsas. The lirst qmKlrant of tlio graph t to 
tile riglit of the renter or zero liiiet is plotted 
ill minus kilocycles off resoiiaiici*, while the 
Ke<-ond quadrant (to the left of the eeiiter 
resonance linei is plotted in plus kiloeyclos 
off resiiiiance. 

The field .vtreugtli ratio at any frequency is 
the input in mierovolts eompared to the Input 
at resomiiiee. The srh'ftiritff rating of a re¬ 
ceiver is defined as the width of the resonance 
curve when tlie input signal strength is ledli 
in anil mn times that at resoiianee. Tints, in 
rig. '2. the srlectlvity is 2U kc. at lO times 
normal and 40 ke. at lUO times nonmiL (Nor¬ 
mal ledng tlie input to the receiver at 

resonance. i 

Measurement of R.F. Inductance 

The nirasiirenient of Inductance cannot he 
aecomplisin'd directly w'illi the voitmrier. 'The 
hi-'^trinueiit is used as an liidli*ating device 
only. 

'Pwo depeiidalde inetlnids arc given in the 
following paragraphs. ’Phe set-np for (he sub¬ 
stitution method is given In Tig. 2. whilr that 
of the known frequency-capacity nictliod is 
given ill Kig. 4. 

In the substitution inetliod. the only known 
factor iieeessary is the calihralioti of the vari- 
aldo-indiictauce standard. The c<»iidenser 0 
neeil not he variable. The conpliiig between 
1.0 and ld> should be very loo.sr. The oscillator 
is tuned to a freqnemy whnh need not lie 
known, but iintst be in resouanc«! Undieated by 
tile mavimntii delleciioii on the V.T. voltmeteri 
with the oscillatory cinnil formed by tlie ini- 
kiiown Indnetance, the *J-tnrn pickup coil I.p. 
the condenser ('. and the resistance R whicli 
should bf‘ about ohms. When the ma.ximniii 
indieation is obtnliied on the W'V. voltmeter, 
eouneeted at V.T.-I>. the standard iiidiietaliec 
is <tibstitnte<l for the inikiitiwn inductance. .V 
roiiveiiient means of tloiiig this is with a 
1>.IM».T. switeh as sliowii. 

('!ire should be taken that the settings of the 
nselllalor. pickup coil, or any portion of the 
wiring are not disturbed. Whcti tin* stuiidard 
iaducfaiK'i* has beeji substituted for the nn* 
known, it Is then varleil until maxinunii iinll- 
callon is obtained on the voltmeter. The 

ealiliration td‘ the standard indnetance at the 
iiiaxiiiiniii indieation is now d«'termiiied. This 
valni' is the exaet iiidiietanee of the unknown 
coll. 

In the known freqneiicy-enpaeity iiudhod 
shown in I'ig. 4. the oscillator Is adjusted to 
some knuirn freqiiein y : coupling bctwei'ii the 
oselllator inductance I.o anil the unknown iu- 
diictanco Lx Is made as loose ns possildo. 

'I'he ea libra led eiiiideii.ser is then varied until 
the elrenit is biongbt into re'^oiiaiiee witli the 
known frequency of the calilirateil oscillator 
as indicated by the maxitinnii <lelli‘ction of the 
V.T. vidlmetiq- whitdi Is eouneeted neross the 
o-ohm resistanee R (shown at V.T.-K). 

P.y cabnlation. the indnetance Lx may be 
determined by the following formula: 

LG 

Lx =r- 

i'i 

Where LG Is tin* oscllliitlon eonstant of the 
freipiene.v. and G| is the eapaeity in inlero- 
farads of the ea libra ted eondfUiser G. 

The oscillation constant for the friMptency 
may be oldained from the LG table given by 
Mr. Denton on pag»* of the .Inly issue 

of U.mUo*(*u.\ft. 

If the operator does not have aceess to sueh 
a tabh‘ the induetauee may be caleiilated by 
the formula given below: 


Experimental 

Equipment 

Given 


FREE 


I 

I 


I 


I 


to Every 
Stuiient! 



Size of Cabinet: Height, 22^'*, Length, 
17»r; Weight 25 lb». 

We give to every student without additional 
charge his chemical equipment, including 
fifty pieces of regular standard laljoratory 
apparatus and siqiplics and forty-two dif¬ 
ferent chemicals and reagents. 

Opportunities in Chemistry 

Chemistry offers those 
who are ambitious and 
willing to apply them¬ 
selves collscientioll^ly, 
the greatest opjiortnm- 
tics of any vocation 
today. Tmliistrial firms 
cf all kinds pay tenqit- 
ing salaries to get the 
right men. Opfiortiinities 
alxiond on every hand. 

You can study Chem¬ 
istry under the well- 
known instructor, T. 
Dr. T. O’Conor ( )’(‘«nor Sloane, .A.K.. 
Sloane A.M., rii.O., LL.D. 



^'ou Can Learn at Home 

i ^ Our home study course, written by Dr. 

Sloane himself, is practic.’d. logical and 
I remarkably simple, it is illustrated by so 
I many cxi)erimcnts that are jicrfornuMl right 
from the start that anyone cati thoroughly 
I understand every lesson. Dr. Sloane will, 

I j in addition, give you any individual help 

I , , you may need in your studies. 

I Easy Monthly Payments 

h The tuition is very low, anil includes your 

j lalKiratory outfit—there arc no extras to liny 

with our course. You can pay in small 
\ monthly amounts, and we show yon how to 

earn the course of the whole cost as you go 
I along. 

CHEMICAL INSTITUTE OF 
NEW YORK, Inc. 

HOME EXTENSION DIVISION 
19 Park Place New York. N. Y. 

I Mail the Coupon AO If' ' 


CHEMICAL INSTITUTE OF NEW YORK. 

I Home Extension Division 

19 Park Place, New York. N. Y. 

Please send me at om-e, witliout an.r obllcalinn 
on my part, your Free Book "Opportuniites for 
< 'belli I St s," and full particulars abimt the Kxtierl- 
nicntal Knulpment Riven to everj* student. .4Iso 
please tell me about the latest reduction In tuition 
price and your easy plan of payment. 


.V.\MK 


ADDRKSS 


I C;iTY . STATE, 

I It. C. *532 
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( v) = 

\.K - 

KL» X 

WIhm'o V is tli<‘ of propntrillion ( 

SAti.fHio motors iMT soi-otnii. f is in r\olos i»or 
mmoimI. {' is tho ojiimrlty in inirtofanHl.s. iiinl 
K Is INVJ lit tlio imliHintiro is oxinossod in 
iiii<‘i'olii‘iirios 1, 

Measuring Mutual Inductance 

'I'ln* sot-up for (ho inoiisiiroiiHuit of tiiiitital 
ituluoijitiro is i»ivon in I'iir, o. .\s in tlio raso 
of luoasiiriii:: <»iiioi' itMliirtaiioos. this oaiinot hu 
tiiousurod dIroot ly, 

I ho rosistaiuo K is of r» ohms utni tlio ooii- 
doiisor i' may l«o tixod or vjirialilo aitlioM;:h tho 
vui'ialtlo is iii'oforahio. 'riio iiidiiotaiioos ].] ami 
l.‘J an* un'inujvtf in thv o.r«o-/ nutinur in trhirh 
fiff'U urr to tiv ruitftlrd in fhr rrff'irrr. ff pos- 
Nildo. tlioy aro attaoliod lo^roilior as, for iii- 
staiK'o, tin* iH'imary ami so< lUidary of tlio ordi- 
iiiiry IM'. iiniod tiaiisformor, 'I’ho triido- 
ptdo <louhlo throw swin h is ron\oiiioiit althoimh 
not ihM'ossjiI'y, 111 any o\oiit. tho imhioiaiioos 
ai'o lirst ooiiiMH tod so tliat thoir liidds aid or 
mid, IMio tnio iiidiiotaiioo of tho oomhiiiarioii 
is Ihoti moasiirod. This oorrospoiids to positloti 
A of tho switch. 'I’ho indiiotam-os aro tlion 
arraiiu'od so that thoir tiohls opposo or siih- 
traot : this ooi'iosptuids to |K)sl(ion l» of tin* 
s\vit«‘h. Tho I nio indiii-taiioo of tho <-omldiia- 
tion with tho tiolds opposin;; is now mostsnrod, 

I'rom tho formula follow iinj, tho mutual in- 
iliiotaiioo M ina\ ho doiormiiUMl ; 

lai I,s 

M - 

4 

Wlioro |,a is tlio tiidiioiaiioo of I.l and L- 
addiiiir: l,s wiih tlioii- indiiotaiioo siildraotin^ ; 
and M is tho iiiiitnal imliiotanoo in uiioi'o- 
lionrios. 

True Inductance 

It is thoiiu'ht portiiiont at this t into to dos<‘riho 
tho dotorniination of triio imliiotanoo. althoii;:h 
this has no diroot hoarin:; on \ /r, volituotor 
iiioasnronionts. llowo>or. to dotormino mutual 
indiiotanoo it is nooossnry that tho t ruo in- 
iliiotatK'o of tin* oojls ho Know'll. 

All iiidm't a noos ha\o distrihutod oapaolty 
wliioh ill loaliiN is in shunt with tho indiiotanoo 
of tho ooil, 'I'lio triio indiiotanoo ami tho dis- 
trihiitod oainioity j:iv<* ns the ain^aront indno* 

laiioo Ilf tho ooil 

Wiiiui tho apparont iiidiiotaiioo of a toil is 
kiiiiwn I tho lattor moasiiroiuont is dosorihod 
ill a following' |ia ra;i:raplM. tho triio iiidiiotaiioo 
may he lioterminoii with tho fiiHowinu' foruiula : 

I 



Whoro I,t is tho triio indiiotanoo in inioro- 
lii'tir'ios, ha is tho apparont itidm-tanoo, rd Is 
tho distrihiflod I’apaoity. and i' is tlio tirnini; 
oapaoity witli wliioli tho apparont indin-iamo 
of tho ooil was dotoriniiiod. 

Distributed Capacity of Inductances 

Idstrihittod oaj'aoity of imlin-taiioos may ho 
I'otorminod hy oitlior nf tlio two inotluMls rio- 
sorihoil lioro. Ihuli will irivo amirato rositlis, 
Tho sotnp in oaoh itisiamo is tho samo as that 
jrivon in I’iir. -4. 

'riio imliiotaiMo. of wliioh tho distrihutod 
I'lipaoily is to ho ilotormhiod, is oruiiiootod as 
l,x iti tho fiiriiro. A niininiiiin of fiuii' roadiinxs 
at difforoni froipiomios willi difforont oaiuioi- 
lios of tho oalihiatod oiuidonsm* <’ aro made, 
'1‘lioso roadinirs of tho calihratod <*ondonsor an* 
plotti'd as ahs<*issas, airniiist tho \vavolouj^tii 
sniiarod as ordinal os. on oross-sootion papor, 
Tho rosnlt will lio praofioally a straiirht lino. 
'Phis Mm* is oontitiiro<| to tlio notrativo valno 
<tf oapaoity w lih h is on tho trft of th*' icttt 
raiHU-ilff itoiut. 'I'lio distamo hot W'oon tin* point 
of intorsoition witli tlio horizontal lino and tho 
zero indtit will ho tho distrihutod oapaoity of 
the coil, 

'I’ho sooond mot hod is soinow'liat oasior. 'Phe 
oomlonsor i' is ailiustod to ahoiir To pop isMit 
of Its total oapaoity. 'Pile i-oll to ho nionsurod 
is airuin hx: rail this oapaoity ri. 'Pin- osoil- 


lator is now hroimlit into rosoiiaiioo hy nsin^ | 
tlio voll motor as pi‘o\ionsly doserihotl. 'Phe | 

oainioity of tlio oaliluatod ooiidotisor is now 
rodiiood to a vahio al>out oiio-tjmirt«*r of its 
total oapac'iiy. until a maxlmiini indioutiou is 
oldniiiod oil tlio \'.'P, voliuiot<‘r iit rostuninro 
with tiio f(fi‘omf-hfiniionir of tho osoiilator. 
77fr OHvillotor is not iHstnrhrtf from fhr orif/inul 
HCftimj. 'Pin* oapaiity of tho standaiai ooh- 
donsor at tiiis sottiiijt: is dosi;:uatod as <'*j. Tho 
dist ril>iitod oapaoity I’d Is dotorniinod l»y « al- 
I'Ulation from tiio formula: 

r I 1 4 X i I 

Cd --— 


Measurement of \'ariahle and 
Small Fixed (Capacities 

Tlio iiioasiiroiuont of variahio and small fixed 
<-apai‘itlos up to aidu'oxiiiiatoly ,nnii-iiif. is oaslly 
aoooiuplisliod iisiii:: tho same sot-np of ap|»a- 
ratiis ns ^i\ou in l''iy:s, :i and 4. 'I’lio pu.v.itiotis 
of tho standard indiiotanoo and tiio standard 
variahio ra]>noity 4‘ aro iiitorohaiiu'od : tin* nn- 
Kimwii oapttoitN’ hoim,: plaood in tiio position 
foniioriy iM-oiipiod hy tho indiiotanoo umlor test. 
'Pile maximum iiidioation on tlio \'.'P. voltniotoi* 
is ohtainod In the same manner as for tin* in- 
diK'taiioo tosts. 'Plio osi'illator is hron;;lit into 
i-osotiiiiioo witli tho osoillatory olroiiit wliieli is 
tuned hy Iho iinldiow'ti <aparity. ’l‘ho ealiliratod 
standard rapaolty Is next siil»stitii|otl for tho 
iinkimwii after wliioli the osoillatory oironit i'* 
hrmnrlit into rosmiaiioo with the osoiilator l>y 
its use. 'Phe lapaoity of the talihrafed oon- 
doiiser will then he the same as the unknown 
oapm-ity, tlio valiio of wliioli is doterrninod from 
tho (‘ondoiisor oalilirat ion riirvos. 

When tlio sot-ni> “Ixoii in Fi::. 4 is used for 
tho dotorniiiiaiioii of niikiiown 4-apaoiiios. a 
standard fixed iiiduotaiiri^ is used, 'I’liis is 
phiood in tho oinnit with tho nnkuown oapaoity 
as shown ill the fiiruio and the oalihratod 
osoiilator l»r<iii::ht into i-osoimiioo with tlio osi-il- 
hiioiy olr«-nii as indioaiod h> the luuxininin 
dofleotion of tin* ^^'P. voltniotoi'. Knowing tin* , 

value in mior<dioiiiios of the statidard itidiio- I 

taiioeaiid tlio fi'oipioiioy of tlio oallliratod osoil- 
lator. tlio oapaoity may ho dot(*i'miiiod hy oal- I 
eulatieri from tho followiiitr formula : 

LF 

Fx =- 

1,1 

\Vhoro !.t' Is the osoiliation ooiistant of tlie 
freipioiio.w 1,1 is tin* iiidiirfamo In rniortdion- 
rios, and <*x is tho value of the iinKiiown oa- 

paoifv in iiiierofaiads. 

If tlio l,t‘ taldo In mu handy, tin* oapa<*lty 

may Im* doierminod frimi the followini; foi'uiiila : 



Where is the vol<*idty of propatmtioii 

..I motors per sooond. f is in ovi los 

per sooond, <’x is tin* oaiiaoit.x in miorofarads, 
and K Is lN.s*j m oonstiinti, atid I, is the in- 
dirotaina* in niirrolioniios. 

RLECPRIGIAN ADDS 
CAT TO KIT 

llAluu-i’lt.M’T roprndireos hoiow a little yarn 
tlnif ml;:lit well In* apidied to .Suvioe ‘.\I,*n 
attempting: Xu install an atitonna in a roiij:li 

spot. 

raiil Lon;;. Kiimston oleol rioian. reronniielids 
tliat every <‘lootrioian oany a oat I 

Lon;; had the jtd» of iiinriiii;; a oaldo throii;;li 
the to)> of a house, hilt Im'Iwooii the ro 4 »f and 
ooiliiif: tlioio was hnrdly room for him to 
. ill and the distatiro was ol^hty feet. 

’Plioti ho had till idea. lie rut a hole In one 
end just iimloi* the r<M»f. tied a striim: to a 
rat's tail and shoved it In. 'Phen ho olosod 
tin* hole, loavinu" an Ineh-wiiio oponim: atid 
<111 a mu her lioh* w lior<* ho wanted the otli<*r 
♦♦ml of the <‘ald<*. Ho hmi a huii; Walt, hut the 
<'at tinally appoar<*<l at the s<Homl lnd«‘. L<in« 
iI<m 1 Ills rahh* to tin* strin}: ami runiph'ted tlie 
joh. 



Notional Union It making on oxtro 
ordinary offer to oil sorvico mon 
ond doolort — o high quality tub# 
testor, on oscillator and output 
motor, and o visomotor, Throo 
voluoblo plocos of radio torvico 
oquipmont , • , 

All obiolutoly froo* You con hovo 
any ono or oil of thoto plocos of 
oquipmont. Simply, oaslly and 
obsplutoly without chorgo* 

This offor by Notlonol Union lasts 
for o short while only. Act of once! 




NATIONAL UNION RADIO CORP. 
400 MADISON AVENUE, N. Y. C. 
Pleaoa tell me how I con hove any one 
or all of the above equipment free. 

NAMr-- - _ ^ ^ 

ADORES^_ 

CITY-- _STATE_ 


SEND FOR DETAILS TODAY. MAIL COUPON NOW! 
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I ROYAL i 


SHORT WAVE RECEIVER 

Screen Grid—Power Pentode 

SPECIAL 
PRICE 



CI4.95 

Set of Tube* $2.20 

Batteries $5.45_ _ 

Royal Model RP l-ist Priee $25 
WOIlT.n WIDK RKCEPTIOX til AKAXTEED! 

Tills now suDcr-sensillvc reochcr works on any antenna 
uimI limes frimi n !♦’ imh«> (-‘<1 meter roll 1 jC 

extra.) It Is stiinlily .onslnicletl mi a lieaiT metal chassl.s 
ami inclosoil In a neat rrarklc-finlshel rablnet. A full- 
\\ nil iIIhI ami a • 1 mliinall.in rr»:«-m-ratInn-inlume nmtrot 
(Milli aiiimmiti*- swilrlii maki-c tutiina remarkniily easy. 

t o 01 a t \''j;’J •ereen-Krill ileUitor ami a 1 \ 

11 'u*r tieiiimle aiiinllAer kI'^s extreme sensitivity aiiu 

' 's','*iM*'\ljar'*nr'lei (wllb a aiuall ileim^lll XO\'* for llli- 

t . ik.l.i..\ .mil ivij'iy NKW THRILL! 

Dixfri6i//r</ ^v 

HARRISON RADIO CO. 

1 Liberiy St.. Dept. R*5 New York City 

/)calr rs U'antcd—H'ritc X(Kv for Details! 

I NEW I 

f Radio Handbook 

and Wholesale Catalog 
Sent postpaid anywhere for only 

25 Cents 

5 Hard to Get Parts— \Vc have them. 

^ Send IIS ynur Repair work 
5 for e.stimate. 

t Grant Radio Laboratories 

5 I. 1 ( Smith Ilalstcil Street, ChicaRo, Ill. 


any d.c. milliammeter into 

SENSITIVE A.C. METER 

TAU-REX is a new copper-oxide rectifier which 
can be applied to any d.c. Milliammeter to 
convert a.c. to d.c. Size % " x % • 

FULLY GUARANTEED 

W;!l be shipped postpaid promptly upon 
receipt of $3.00 (check or money order). 
Price Complete with Diagrams and Instructions. 

LEO TAUSSIG 

3245-37th St. Astoria, J.. I., N. Y. 



MOTOR 


Synchronous tIO Volt, 

60 Cycle. 80 R.P.M. 

Can Ih- {ii«talh-tl in 
nltitv nf nM ij'oliinned 
huiKl Mimiini! sprtnff 
mo(or'<. many Mln-r um's Ilk ho 

f, I.. mull IS lie ill lirjml niw In uricinal 
lariorj larnHis. l'uil> Kuaraniet-ii Ili.tlU value only’ 
$3.95 im-.uiiiiiK I'i ill toraialilo. Shtpiird l*repai(L 
.\|.iinilariun i > ami *ka irs «rite for Siiec lal iiuanUty price. 

NATIONAL JOBBING &. EXPORT CO., 

109 W. Lake &L^_ DepL 175 _ Chicago. III. 




tlUUtt9 

CUP* 


IK rite Dc/»f. 
RC-5 

for folder 


^ SAVE SERVICE 
TIME«^MONEV 


TRUVOLT RESISTORS, 
wirh adjustable clips, mean 
quicker service and fewer parts 
to stock. All standard sizes. 


ITSVATIcWat. • 


ELECISAD 


CRATER LAMPS 

iCoutinticd from page 662) 

station. Xoto that this and tho following' olr- 
I'liits tiro so iin->in;rod that thi‘ viirlahln n^sistor 
i.s alwa.vs roiuiiM-tod mi mi** slih* to jzroiiinl. 
'rims, no hi:.rli |Miti*ntial pans aio plarod on tin* 
rmitroi paii«*1. 

Tho disailvanta^o of this t'irciiit that vari¬ 
ations ill Ihi* rontrol resistor iU‘J> vary the 
volta;je <lroi> an-oss the plate rosjstor R, and 
hoiao diaiarc thi* phi to voltajjo and alt or tlo* 
tuho's olmraotoristios. Fiirthcrmnio, tlio inaxl- 
mitiii uinonnt of IM'. voliat^o availahio fur tho 
rrator Is only that hi'twoon tho plato of tho 
taho anti round; and is loss than tho value 
' siijipliotl hy tlio power pa<k, <lno to the <lrop 
[ across tho roslstor K. One way of ovorooinin;; 
this disadvanta*.;o is to iiso an irou-rorr i-hoko 
oorl In plaio of tho resistor R, Kvon thou, 
till* total iiirrmit passod fhnnnrh flu* rhoko is 
la r;:o and may aff<‘ot it.s fliaraoierlstit-s hy 
.saturating the roro, 

111 tho dia;;rain of I'ijz, U‘. tho disailvanlatfos 
of the ono of Fi;r. 111 aro overeoiae hy niakiii^ 
tin? D.r. supply to the riator tuho iiuh*pe]iiloi]t 
of the output tulu*. 'l*ho D,*'. for the eratei* 
is ohtnined diivetly from tho plus *'l\" pow**r 
su|iply. niid tho amount of itn ri'ut Is oontroUod 
hy the 0- to .‘lO.OHO-olmi varialdo resistor Kl 
mounted oil the front of the re<oiver panel. 

Tho .\.(*. siL'nal oiirrent ohtaiiu*<I from tho 
loa<l roslstor R passos thrmisjrh the l.-mf. con- 
doiiser r to tho orator lamp, 

'I'll Is simplo I'i renit L'ivos iluusnally pood 
rosulfs with most erator lamps and is hiirlily 
loomiimoiidod. Tho uso of losislors throuizhont 
jrivos falMiful respmiso ov**r a widi* froiiuoiiey 
rainro. resultlirj in ;:ood pioturo <]efinition. 

While tlio .\.r, im|M*<hMH-o of a orati'i' lamp 
varii‘s with tlie si/.o of tho orator, it is usiiall.v 
i imuli lowor than tho impodaiioo of thi* usual 
; powof tnlM*. For this reasnu the TUitpiit tnhos 
aro (oniieoti'd ill panilh*! iiisti*ad of in tnish- 
pull, ICvoii with this ooiinootioti tho impo- 
daio-os do not inatoh. and tho oftii-ionry of tho 
oi roil it is low. 

I lioonnso of tlio whlo fn*ipiouoy rospmiso 
1 noi-os.sary for ;rood pii'iiiro dofinithui. iroii-<-oro 
iiuiteliiiiir t ransfornu‘rs havo boon <‘oiisidorod 
iiiipraotioal hy telovi.sioii anthoritios and oon- 
.si'ipronlly fow havo triod thorn. I'.ut wh«*u wo 
ooiisidor that tho lowost fn'ipioiioy n‘nnir'*il 
at ’Jn piofiiros pot* s<*oond is 1,'jnu <‘vi-los. it Is 
XM'II within ilio roalnis of po.^sihilily to «1osi-m 
ii voiy ofli« ioiit tlansfonnor liaviutf surtioioiiiIv 
flat oharaeioristii's liotwoon 1,’Jnn ami ‘IH.iiiid 
oyolos for I'.voi’lli’iit ]>iotiir*' detail. 

Ill tho olroiiit of I-'i*.:. ID, an ordinary dy 
iiuiiiii- loud-spoakor output trausformm*. havin',; 
a ooiiter-tai*iH*d primary ifor push-iniU ooiimi- 
thiTii and a sei-oiidary to inatoh tin* usual 
voio*' ooil. was «*m]>loyod : ami ainazin^rly m>od 
rosults won* ohtahiod. 'I'Ihs olnuit is in oth«*r 
rosp<’ots I ho saiiH* as that shown in I'i;:. H*. 

tin* I raiisl'oriin-r hoVti;: insortoil ti* matoh tho 
I im]H*daiioos moro iioarly and obtain liri;:htor 
I iin:i;:os. lad // irorks, ('omloasi'rs 4‘ and I'l 
' aro ♦•aih l. iiif. o.ipaoity ; *1’ is tlio traiisformoi* : 
j U! tho U- to rio.uiiu-iihm omitrol rosistor: ami 
K'J a n- to lu.nuu-oliiii rosistor wliioli usually 
I is not n’nnirod in tin* oironit. hut ho1]»s to 
lirovmit fli<*koiiii;: of tho lamp in smiio oaso.«. 
II will 1 m* not***l that no IM‘. flows throii;:]i 
the traiisfoi-iaor wliitHn;:s. 

'I'ho oir*-nit Tif I'i'j. II-' is similar tii that of 
I». ox*opt that till* pi iinary T>f flu* trniisfunin*!- 
is iisoil as a oonter-tappod *hoko. ;:i\iii;: a '2- 
t<i-l sto]OTlown ratio. It works hot!i*r than that 
in D with some **r;U**r lamps. 

Ill tlH*s** traiisrornu*r oinnits. iio;:ativo Im- 
ap's Won* at first obtainod. Theso w**re re- 
vorsoil by ohaimiin; tin*, iin*lho*| of dot4*i-tion. as 
provimisly <*,\i>laiuoil. 

I'iptro 11' is s*imewhat similar to that slu>wii 
in D **xoi‘pt that tin* matohin;: tratisforinor is 
otnnuMtod «lirt*oiiy in tho plato oireiilt of the 
I tnhe. 'I'ho ailvanta;:e is that tlio tub** p*!s a 
hiLdu*r plate voltap*. and the disa<lvantap’ Is 
that tile trailsbirmor *or»* may lN*oome .satii- 
ratoTl. .\ piisli-pnll output oireult. with the 
. propi'r tninsforiner. may irivo ex<-<*llent resiilt.s. 
' Resistor R1 **ontrols the IM\, am! U the .\X. 
throii;:h the lump. In most eases, U may be 
eliminated. 

iContiuHcd on page 696) 
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MAGAZINE AT 



A COPY 



GREATEST MAGAZINE 
ON SHORT WAVES 


At Alt A-Color Cover 

(.urtfc 9"xI2'' III Size 

Xe^vsstauds Over 2U0 JllustratUms 


R .XriDT.V jncrrasinp each day are the numher 
of exiierimetits in the Short W.ivc fiekl—de¬ 
velopments which are hrhiKiiif: to this branch of 
radio thousands of new “thrill seekers.'' Experi¬ 
menters, as in the early days of Radio, again have 
the opportiinilv to liriiig alioiit stirring new inveii- 
lions. Head in .SHORT WAVE CRAFT, the 
I .rf'ertnu'Htrr’.K Magnzitic. how yon can huild your 
own Short Wave Sets. lw>th transmitters and re- 
ceiver.s. SHORT WA\ E CUAI'T is exchisively 
a xhort ti'ott magazine — the kind you have wished 
for so long. 

Interesting Articles in the Current Issue 

New 2-R. F. Pentode Short Wave Receiver, 
ibiilding an S-W Super llel. 

The Denton S-W “Stand-By" Receiver—Works 
l.ond-Si>eaker on 3 luhes. 

A 17 to 300-Meter S-W Receiver. 

Heinrich Hertz Institute (Berlin) 

4.9-Meter Receiver 

ICxpcriments with 3-^leter Transmitter. 

A Practical 5-Meler Transmitter. 

SPECIAL OFFER COUPON 


SHORT WAVE CRAFT RC-'i 

98 Park Place. New York. N. Y. 

CET ACQUAINTED OFFER 

n .\s per your Sni'diil OTTit. 1 rm-lone $1.00 (Canada ami 
rurelcti $1.20) f«*r enier my subsrj-iiiilun to 

SHOUT \\*.\VK CU.VFT fur munths. (I umlerstaml tlui 

yikir rcRUlar rate fur a year's .■iulisi-rlptUui la $2.50). 

□ me a saniole copy «f .SHOUT W.WK CK.VFT for 

whUIi 1 eneluse 15c (U. S, .Stamps or coin accepted). 


Name . 

Address ..... 

City.SUto. 
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TELEKTOR—THE RADIO ROBOT 

Ki'untiitnvil /ro/w 


piovcnl wasting power while the speaker is 
not in opcM'iition. 

Tin* twelve push-buttons that control mo¬ 
tors ni4‘ a little dilTorcnt in operation, as tlie.v 
must be pushed down and held dutrn Until the 
<lesired eondition is uttuiiieii. The operation 
of these mottil-eoiitrolled hutttuis is relatively 
simple. These hut tons are divided into two 
seetions. a “LOWKll ClIANNKL' and an 
“1 Pl'lOU t'lIANNKL.* The lower eliatinel 
pnsli-hiitton turns the dial eontimioiisly toward 
I he or»t> ke. (No. '•oo ' on the dial) iuid of the 
Seale, as hoig as the pnsli-hntton is tiepressed. 
The ‘nitJilKIt t'llANNKLS' pnsh-hiittoii like¬ 
wise turns the dial eontinnously towartl the 
lotK) ke, (NtK ' ir.U'’) end of tin- dial. These 
two piish-hnttons inny be used for eruislng or 
hunting for stations. When a desirable sta¬ 
tion is loeated, the finger is immediately re- 
movetl from the bnttoii; for instaiu-e. in tim¬ 
ing toward the shorttu- wavtdengtlis, the 
•intJlIKU I'llANNKI.S'' button is depr<‘ssed 
nnlil a desirable station is loeated, at whieh 
time, as stated above, the linger is renioyeiL 
If eloser tuning is desired, then the **L(>WKIl 
1‘llAXXKLS'* button is depresse<l wbieli turns 
the dial in the reverse «l I reel ion. With a little 
praetiee, however. It is a relatively simple 
matter to tune In an unknown station hy means 
of these tw<i but Ions. It is e«invenient Ut lig- 
ure that the motor unit, <li‘iving the tutting 
dial of the radio rereiver, travels at an average 
rale of six <-liannels per-seeond when oper¬ 
ated on a 110 vtdt. (U) cycle line, or about live 
ehannels pei-se<-oinl on a rdt-eyclc Hiun (-V 
eliaiinel is 10 kc. wide.) 

The “INf'UKASK VOLTMi:” button, when 
held flown coiitimiously, increases the v(»lnine 
until a maxlninm point is rcnehofl, 'riio "liK- 
ldA*Kl» bnlttin efoitiiinally lowers 

the Volume as long as the button is depressed, 
nnlil minimum volume is reaelied. 

'rh<‘se buttons operate the same for tin; 
phonograph as for the radio, pnwided a phono¬ 
graph relay has been installed. 


Tuning of Favorite Stations 

I Aery per.son has a imniber of stations to 
^^hiell he listens imire tlian others. ’I’o make 
the tuning of ihes«* stations more eoiivrnioiil, 
the remaining eight buttons are used. It is 
renlly here wlnn’t* the 'Telekior is a true Uadio 
Ipilnd. lanli tif these eight Imitons ccmtnds 
a efuitaet which is mounted on a f*ommutator 
arrangement in the motor unit. Suppose, for 
iiistan<f‘. that tnie of these Imtions has l>een 
set h,v the installation fuiginecr for SOO ko. 
In otlnu* woi’fls, one of your favorite stations 
is ffperating on a fvefitnaiey fif SOO kc. When 
this pai'tienlar button Is flf*pressed ami then 
released. Ilu» flial eontinnonsly rotates until 
the stutimi is tnneil In. and ihrn it stopa. Tims, 
it is possible to contnd the tuning of eight dif- 
fei4‘iit stations at any of tin* remote ifoiiiis that 
were wired during the installation. 

Different Systems 

There are three flifTereiit Telektor systems 
available. The t.\pe '‘X’‘ is for wiring in walls 
to extension 'IVh'ktor Uoxes and controlled out¬ 
lets in wliieli there nr<* no rolay-controlled ex¬ 
tension sp<‘akor.s. 'Pin* type “V ‘ system is for 
wiring in walls to lotnl speakt'r outlets ami 
hnilt-in fly mimic .speakers whoii there are no 
extension cfuitrol pfisitions. The typo 
system is for wiring In walls for extension 
hnul speakers and control ]>ositif)n. In all of 
these systf'ins. a visual tuning meter is located 
oil the T«‘Ieklor Boxes, as slifiwn, so as to pro¬ 
vider af‘t-iiratf‘ timing witlmut actually listfuiing 
tfi the station itsfdf. 

It niiglit also be nioiithmcfl at this time 
that the raflio set may be efoitroUed manually 
ev(‘n though Ihe 'Pelektor Mfdor Unit is at- 
ta<hed. In faet, tlie maiiiml fiporator may 
take control of raflio tuning raflio and pho¬ 
nograph Vfdnme and "ON-DFK” switch fnne- 
lioiis away from 'IVleklor Boxes so that In* 
r(Mains sob' or "Master** f'oiiti'ol of the system, 
nit hough ]MM'sons in flistnnt rooms art' still free 
to turn fni and f»fT the loud speakers that are 
f iiiilrtdled by rt'lays. 


A MODERN TUBE CHECKER 

{('out itutvtl fro in pat/e 071) 


tubf' is normal the mett'r reatls in the center 
of "fitM)!)’ ffO‘ Infill tests. If t»ne or the other 
hill ton test remls in the "BA IP’ sectitoi or in 
tlo* **tCVS" set t ion, it iiithcates the tnhe may 
have inisplae«‘fl f'lfineiits, im-tirrect jflale impt'- 
thiiiee. Iiieorrect emission. inctfiTt'el space- 
charge jiniperties, or ionization fnnii tin* prt*s- 
eiice of gas. This same int''rpret:iiion will Im‘ 
gi>fii ftpr a T'li or any tit her I’.\ tube plncetl 
I a thv snmv. foaket, the foily oprrati«m lOfpiind 
lioillg the tliniillg t»f the selector knob to point 
to * oti.'■ tir an.\ other number that etirrt'spoinls 
ttf any f>thcr tyiM» of tuht* nndt*!' test. 

'Pubes having high mutual ctnulnctaiico will 
reatl highi'r in the "tPMtU” seetitiii, until a 
ptiiiii is rt'at liefl wli<*re fin* tnhf* is not high 
mutual ctuithiclantM'. but has gas ctuilent. Tin* 
niet''!* t!i«'ti rea‘ls in tin* "U.VS* s«*t tit»n. 

'fids iiist rnnif*nt will alstf luflit'att* tni fnie 
jt'Wt*le<l pilot lamp all platf* or sereen-grhl tf> 
ftmtrol-gritl. lilaiiieiu tfr Inatt r shfnis liiiinc- 
fliately the mho is iti'terttMl In a soeket. It 
till* test hntttfns should he prossetl when such 
a sliio'led tiiln* is in the test socket, or if 
the tube is shortefl fitiiii pltite or str<*t*ii-grifl 
to cathotlf*. it will md injure thf* imlitating 
im'tt*r. (hut the pilot lamp will light or re¬ 
main Iighlf*th. 

Uec|irit*r iiiIms such as the anfl ’81 ami 
all scrccn-grid and pentode tubes are tested 
in the same muDuei*. 

Voltaf^e Ballast 

To secure this simplicity it was first neoos- 
sary to flesign an electrical circuit for placing 
separate nntcr shunts ami tulu* voltages In 
jn-ffper I f*hit ion when the one sf*let tfn‘ knob 
was moved: to prfivldc means for adjusting 
the transformer tff flifferent lim* voltages: and 
to Imllcatf* the proper setting, alifl all at mini¬ 
mum eost In apparatus. These cffUf lit ions were 
met by using a rectllier tube ami marking the 
meter scale at a determined point. Thus, when 


the input voltagf' is to he afljusted. a hiittmi 
Is pressed. couiU'ciiiig the reetillci* into the 
imior elrmit ami if the neeflle of the meter 
doi's Hot ]ioiiit to the mark, the ballast control 
knob is to i>e afljusted. 

'Pile transfoimer output current at eertain 
V'dtage'! at times I'f'achctl high limits, fine tff 
slHfPt cireiiilefl tubes <-icjiling a eoiiipleiel.i 
eloscfl circuit, which, if tlie eiirnnt was not 
held within fletinitf* limits, would destroy the 
sliniits. liiirii out tin* ciirreiit-limii ing pilot 
ami iiijnrf' the iiu*ter. Also, the traiisronner 
run-ent ami voltag«*s IuhI to be held to rlo>e 
liiiii'.s in order I14 nuiiiitaln constant values on 
th«* .“ii; <liflr<*rent meter shunts; ami to control 
the meter calihratiun. 

The main proldeiii enefiunterefl in this n*- 
>peel, after trausforiner design, was tin* eflre«-t 
on the input curif’iil by use of tin* iHiial vari- 
ablf* I'esistaiicf* nr "Ifallast” in series with 
the prlniary. With the definite output 
limitations, a variation of lin<' vohage woiiUl 
neeossitate afljustmciit of the ballast, which in 
til 111 woiiltl alter tin; aim unit of resist a me in 
the seri'*s eirciiit. 'Phis variation of resist- 
ame would effect the eiin*iit input and In 
tniii effect Hu* output f ill rent—a **viclous 
cycle." 

To fpvercfum* this flcfect, the Imllast was dis¬ 
continued and the tratisform*‘r primary tappefl 
to a rorary adjustment switrh, hut the same 
mf*cliIIideal opf'ration was retained. That is— 
Hie afljustineiii of line voltage I'efinlres press¬ 
ing a button to tlirffw the rectifier in circuit 
ami thi‘11 turning the small kiiffh to bring the 
meter ncoflle to tin* mark. 'I’hls operation 
is refill I refi fmly where line voltages vary. 
(For cfmvenlence, the "ballast” type of con¬ 
trol is ilhistrated In Fig. 1, — Technical 
Ed if or.) 

It was then fonn<l newssarj’ to slightly alter 
the shunting system tf» iiiake any variation in 
tube test n’lifllng correspond propffrthmately 
only to the variation in line voltage. 





Jewell Electrical Instrument Co., 

7 Haynes Ave., Newark, N. J. 

rh*.'i<r xriul nic IJtf'riiturc on the .Tiwtll lo'innnont^ 
liicfknl below: 


.tour It 4tl .Set 
•Inalyzer 

,Iewi*U r»'>3 TO't 


.lewTll 531 Profes¬ 
sional Combination 


.Towel .*ilO I’orlalfle 


Jewell Panel 


Jewell 563 Test Oscillator 

Tlin*<* fn>f|uonf\ h.'nt<|s; 
brnu*l<‘.i*l i<i I..MMI K.f’ ; 

low tif'i ui ITTi 

K r : ami liiKh inri‘rrii«*i|i,ite 
1**0 n> 2S0 K loxcM-il hy 
riiiiil,itiif-ni.4t wiivi--. Cjillbra- 
iltNi rnr\4*s ••iurl**! In 
l-jiiln* unli. I nr III* 11 in; bui- 
lrtle)». sblehli'il I*' h**a\> 

irn-ral rarnbu; *n«‘H. Sep- 
arat** output tnr iHtUruH/.inj;. 
rurnbhnl roiii(il4>ie wIMl .'lib*I«l«‘il ontinu lead, baltoib'. 
111(1 un4' *U0 Ivpo tube. 


I find it Pays 

to use JEWELL 

professional equipment 

Experienced radio servicemen find that 
the high degree of accuracy, convenience, 
and thoroughly dependable operation of 
Jewell Service Instruments result in profits 
that more than offset any saving to be 
gained by using obsolete or inexpensive 
make-shift equipment. 

These instruments enable servicemen to 
work more rapidly and more acurately— 
saving time on jobs, thus doing a greater 
number of jobs each day and also reducing 
complaints and repeat calls to a minimum. 


Jewell 444 Set Analyzer 

Sf*.ket iMirri'ni uiul \iiII:iko 
lr.sts on all iriidiulMii; 

t1in«p U'liiK ooijMit Mtiil r. f. 
ItohUMh*'!. Tw**my-f*i(ir ihca'- 
uriiiB r.'inKcs for i(>-4* wlili 
u*<t leaU.s. Triplf ramie 
(iiilput tio'lor. Two r.itiiio 
♦•ajparlT j- t*-'t. N«*n-'lianfr- 
ahlo iort<T i:lit''i*x Tr-i 
ninl (lohM'habb* at Jin.ii.%/.t'r 
pan**!. .'<hiiplitlt’il swlu-ltlns 
<y-<u*in sei'iiratc' anil 

D.r. lests. l.arco. to 

nail Willi 2-ri Id lin-b 

lonK .*i'al«H. r:HH'l and o\«-r 
fifty •iiluT parts imihU'd of 
hakfditc to a"iirc penoancm 0 . 
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THEORY AND CONSTRUCTION OF ATTENUATORS 


from 1.." vulis, on tli<‘ to .lo volts, 

on tlio iintpiit si(l4‘. This Inss fX|ii'oss(Ml 
itliinivally is ns folhiws: 

lo>s ii» (IcrMirl.' = 20 lo« Vi 

\“ 

= 20 lo{j: 1 .o 
Jo 

= 20 lotf 10.0 

= 211 X 1.0 

loss in dfcilw'ls — 20.0 

or, a 20 ilorihol loss is to Ik* innii-rod hot'voiMi 
till' in|Mit and <inti»iit ti'i-ininnls of tin- network 
to In* 4h>si;;ii<Ml. This is iln* sann* ns savin;' that 
hy rtsliiiinir tin* voltayr*' from I.*' volts to -lo 

V4ilts, or in tlo* or'iha* of icn tiinos. a loss of 

t\V4‘niy 4h'iiln'ls has takon plan*. 

Tin* first proliloin in ho i-oiisldoroil Is what 
typ 4 ' of not Work shall ho iisihI to oanso this 

loss in v«dta;u^<'. 

Ill ooinniiiiiioation oin-nits, two typos of net¬ 
works use«i for this piirposo aro: 

(ti *‘ll’*-typn pad 

(21 ‘T'-type jaul 

The Il-type taid will ho disonssnl first, ntul 
a foni|d 4 *t(* dlsoiissliiii will ho ;:ivi'ii showin;; 
tho tnothoil of obtain in;; Iln* dos in si twonty 

ihcihol loss hy tin* iiso of this pad in oiir «iwn 
prohloiii. 

The l!-t.vpe pud Is so oalhal hocaiisi* it is 
4 -oniposod of fivo ri*slstatii es takiii;; tin- form 
<if the letti*r ‘ IT’. 'Phis pa^l is doslirtiaioil as 
a halatui'd m*twnrk. In that an npral tiiiinhi'r 
of resistances (Zl) are used in the series arms 
on both sldos nf tin* lino as shown in Kiu. 2 . 
In S 4 inie clri nits, i ho siniiit arm Z 2 iiiny be 
divhh*d Into two eipial pans, with the mid¬ 
point ;;rorindc*d. This Imlailies tin* entire net¬ 
work with respeot to ;;roiiin 1 . 

At this point ail Invostiiratlon of eeitain 
fart(»rs whhh iinist In* rotniderrd in trans¬ 
mission ein-liits will he ;;lven in order that 


(Cmitinurd frout GG1> 

an undrrstandin;; of the proh]i*m> emomiteri'il 
in voii-o transmission will )»<• Innl. It is of the 
utmost iiipMirlanee that a ;;i-iieral kiniwle(i;;e 
of tin* elrnilt <-liara«’t«*rlstles he ohtaiiied. so 
that wlieii the d4*si;;n of the pads is taken 
np. inaxlmnm 4*t1leiem-y may Im* oblaiiii'il from 
the traiisniission line in whleh the pa4l is 
to la* pla4-4'4l. 

In ri;;. ■'* is shown tin* output i-ireuit of an 
anipMtn'r f4M'dhi;; a transmissioii lino, at tin* 
far I'tnl of wldi-h is IiM'at4*d an input Iraiis- 
ftn-nn-r Tl, 

Tile transformer (T2) used iB the mitpiit 

4-li-<-iiii of iht* tniM* is oalhd a 1 uhi-to-liiii' 
transfornn*!- or output transfortiier, in thai it 
transfors otienry from the tnlie tii the trans- 
iiiissioti line. Tin* seiMindary shh* of this tratis- 
foriin'i- is 4*alle4l the mmrrr itnp4*4lame of tln» 
liin*. for the eiH*r;;y imhn*4'4l in this wimlin;; 
is tlio 4*neryry I ra iismit t4‘4l ahui^ tin* line. 'l*his 
trausniis>ion line, we ran assimn*. ti*rnunatos 
in the primary shh* 4»f an input transfoniM*r 
(Til, whose s4*4-oinhiry shh* is in the ;;rl4l 
eiroiiit of a va«inim ruin*. 'I'his transfoniior is 
4-alled a Iiin'-t4ei nho traiisfurmer or itiput 
transfnriiior. as it transfers tin* i*n4‘riry fr«»iii 
the line into tin* tnlo*. 'Phe primary of this 
traiisrorm4*i' Is known as tin* load or termiiiat- 
iiii; impiMlatn'o, as tin* transmission line 4'an 
ho loiisidoiod as emlhii: at this point, ho* tin* 
primary side 4'4mi]doios (he traiisniission line, 
ami the sonunlary side is eoiisidei*4*4l in tin- 
otln*!' 4-ir<nll. 

In iMiinmiinieaiIon elr4*iiit.s the sonri'i* ami 
load liiipedamos of tin* transmission lim* hav«* 
heeii stamhi riii'/.e4l In nu»st eases ti» 2mi. Ami. 
ami iJ<i4i ohm lines. 'Pln*ref«u-e. if ZS. iln* soirrei* 
inip4'4lam-4‘. 4*(pials 2mi idinis, then iln* haul 
inipedame Zl, must alsiMMpiat 2do ohms In iiinh*!* 
to pr4‘M-nt S4o4-aU4*d ‘•retli'otioii" l4issos from 
hoitii: sot ui* in the idrtiiit. It |s these reih*«'- 
Ihui losses that will now In* ilisms.si-d. 


Reflection Losses 

The sp4'4*4l with whh'h ele4-tr4iiiia;;neth' waves 
trav4*l is the saiin* as that of lltfht, or atipmxi- 
ni,-it4*l,v l.SG,('>(id mih*s p4*r S4M-4Hi4l, This spot*4l 
is altaim*4l only in a i-iiuaiit havhi;; 7a*ro 
loss4*s. whh'li 4if otairse is not ohtiiitialde in 
pra<'ti4-4*. AH 4-ireiiii.s iinve sunn* Itissi's, and 
ill (i'aiism]ssi<ui lines tln>S4* hisses iner4>as4> as 
the fr4'4pu*n4*y Iner4'as4*s. The sp4*4Ml 4if the 
transmltti*4l wav4*s Is retar4b'4l sH;;litly hy tin* 
biss4*s <if the lim*, a ml hy what is known as 
•'skin efTi'et” of tin* line i-omhutors. (Skin 
4*fr4*4-t is the f4ireiii;; 4if tin* 4-iirri*iit to th»w 
nioii;; tile tinier siirfaei's of tin* eoiulnc-hirs. i 
As tin* freipieney in4reas4*s. the imluetaiiM* 
insiih* tin* eomhietor (inostl.v hi the (-eiit4‘ri 
lin reas4*s, thereby oiT4‘rln;; a ;;reat4*r opp4islti4iii 
lo tin* How 4if eiirn'iit wiihiii tin* eondlutin*, ^ 

and 4*oiisenuently tin* 4 iirr4*iit is for4'i*d lo iravi*! 

:ibiii2 the outer snrfac-e of tin* wir4*s. 'Pin* n*- 
hitloii.shi]i whh'h 4*xi.sls h4*tw4*4*n imlin-tam-e, 
I'ainnitanee, iiml the vi-Ioelty of light is: 

LC =JLorV = X ^ 

V- 

\v!u*r4‘ = vrioeity 4if light in iiiih*s p4‘r .'M*coiitl 

I, = itniii4-iaiiC4* in lu'nrh'.s 
C ~ 4*ftpacilanee in fannls 

If a freqlieiiey of lOO eyeh*s per seeoml Is 
impn'sseil niion ii ciieult of hitinitc length 
1 

I no 4'mli, at the end 4if-of a seenlnl the 

10(10 

istJOOO 

wavi* will have traveled-or ISG mlU*s. A 

1000 

part of such a wave is shown in Fig, 4. This 
4-ifeiMt is saitl to have a full wav4*l4*ngth for 
the fre4|netn*y 4if lOilO i-.ii.s, ti-yides per S4*e- 
oinli. In this ein-nir. when tin* tirst pan of 
the wav4‘s arrives at a |ioint 1 Mi mih*s ilistant 
from the start of tin* transmission lim*. tin* 
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F ttii.M du* I aide of mn- 

t4-iit-. ii uill lie sei-n 

that 1114* liiHik i-onlalns 
unb -iit-h nialerlal as 1^ 
4*on<tatit]> needed and ran 
lie p4 art if ally apidied by 
the niioi \vli»> [s dtiing or 
inuklng iliing». 

K\ery furinnlii has been 
iielfMti*d \iltli a view to Its 
usefulne-- hi the experi¬ 
menter and jiraidciil teeh- 
iiU-al mull. 

Not only dial.— This 
book b Inleililed to seMO 
4lir4-ell\ for the us4* of the 
man uhn »]-he.s lo work 
(lilt de-lr.dde prepiiral inns 
fiir |)iill-ileal hniiie niiinu- 
rartnre. a- a iiieiiiis li> 
panilng spare-thiie money. 

It l« well known. In the 
ea-e of iniriimeratile pren- 
araihiii- timi h:oe lieruiiio 
hiiiisehidd standbys and 
whi»>e iiroiliiei hin now runs 
itilo nillllfiiis (if diiiiars of 
pMfll- -and If the truth 
were kiiuwn. this 4V()iild be 
found III Ii4* the origin uf 
nearly all -iieh Mir-re^sfiil 
enterprl-e—that the hlg- 
ge-t miinutacuirer<. who 
hao* bn 111 up treiiu-ndniis 
fa<'lorle< making nil thd-e 
lldiig!, whhli .Mill use In 
your riwti buiiie. shuti. and 
husinc-s. started nti itii* 
n<ad to siirc«*ss with jnst 
sudi a smiii] beginning 
a- \(iu. periiato ha\e been 
dreiitiling about. 

Tills book will be use¬ 
ful also in hehdng you to 
save nidiiey by stiMuing 
you bow to make in your 
own tioirie at a frneflon of 
th« ir iisiiiil cost the htin- 
tlred and one |ir4<parat Inns 
wlih-h yiRi now buy ready- 
mnile for iiie in }uiir homo 
or business. 

This tiook has been 
conipih-fl li.\ S, Gcaostiark. 
a well-known author of 
p r aet leal Insiriierlonal 
maiiuaP In varloii- sch-n- 
tlHi tbld- Villi will find 
It a n-.d help and an In- 
siruiiieiit for self advanre- 
nipiil. 11 will sene ymi 
a- a money-saver and a 
iiiiine.v -ni.iker! 
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OF RADIO 

Radio Simply Explained— Its 
Origin, Nature and Functions 
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T niS nOOK I- Inteniled as a handy furidauienlal aid for 
’‘(lu'cklng up" and sysieiiiatlzhig .vmir kiiowlnlge of 
radio, no matter what stage nf the art you have ilui- far 
m.i-tered hy study 4»r exiicrieiiie. 

It Is Inteiid4*d for tlui-e who niav have hml to get their 
first working knowledge of radio thniugh experience In a 
Iniiiliazard fa-hlon and now want to get a more solid 
grounding In Its prlnelpU-s and theor>-. 

It is Intended for the tiraiilcal man. the technii-ian who 
wants to g 4 *t a praethal (omtin*hen-lve knowledge nf iho 
prlnrliije- nndrrl.vliie the HOW and WHY of Radio. 

TIm* biiok has lieen prepared witli special oon-lderailon 
for the young niemliers of the profes-loii: ami one of tlie 
main utijecl- lia< lieen to -late In plain Kngllsh the few lin- 
iKirtanl pletiveiiiaiT principles wlilch the author- of most 
iHHik- on radio envelop In siteli a haze of terhnleal my.sier>- 
as to keep I heir explanations beyond the under-tandlng of 
the onllnary man. 

There Is no tnore m>sler>- a1>ont radio In the mind 4if the 
reader after lie ha- read this book! 

'I'he author, being a former |n-tnirtor In radio, knows 
bow to go about evpbiining in sluiide language, the nrigbi 
and nature of fadlo; he leads his reader through dear de- 
seriptliHi and prai-tbai analogies, step hy .step, umll he 
nnder-tamls tlie working of tiu* mo-i ciuiipllciiteil i ircult 
You will find in .Mr. Martin’s liook a realLv inlolligibh- 
<Hseiis-ion of a lot of siihjeeis In radio, for which .vmi 
Iiuvr tievcr Iteforo tieen able lo find an elein4*ntar>' explana- 
tiori ill sudi easy-141-grasp and understandable tenus. 

Kveii If you think that .v'oii know a ver>' great deal atuHit 
radio, you sliiuild gel this lio4)k. even If <*nly to see in wliat 
a I Imriiiingty ea-y wav Mr. Martin Im- dealt with a diffi¬ 
cult and abstruet subjeet. 



ELEMENTARY MATHEMATICS 
For the Teehnieiiin anti Craftsman 


T'lIIS MANlAb lias 
1 bec-ii written e-pedally 
for ihe iiiiiii wlio wl-hes lo 
aciiuire ii working knowl¬ 
edge uf the eleTiienliiiy 
l>ricieiplea of iiiutlH-nial les 
lor Ills iiwii every-day ii-e. 

To lu-ovide a (Oiiiplele 
lri‘iiimi‘iil. the aurhor 
Sturt- from the beginning 
of the sulij4*ct. explaining 
Itie lirst lirbiilpies of 
arlthiiii-tie in shiiple. 
clearly undcrsiandalde 
language, and from Ihe.-e, 
takes the reader by easy 
st(*ps throiigli all ihe nih*!i 
and pr>M e-.Hes of urlthiiicl- 
leal liileulHtion. 

\ g(HMi lediiileiail is not 
alwa.v.s a giMxl matheina- 
tielan. but the art of eoiii- 
piiiaiiofi by tigiires is easy 
tu ac'tube. If .vou am 
guided by some one who 
knows hiwv to direct yuur 
wa.v and m.-ike it easy. 

That 1- Ihe olijeei of 
this bo(»k. .Mr. Shaln- 
inark. who Is .-m instructor 
In praetU-al sciences, 
knows how In extdabi 
things in plain English, 
ami his one piir|Mise In 
this hook Is to make eh-ar. 

In terms of daily apidiea- 
lion. the importuiit basic 
principles of maihciiiiitii# 
whhU 4ver.vone ought to 
know, vthether lie he a 
working man. a merchant, 
or a profes-lumil man. 

alleiitlon is de¬ 
voted ill ltd- book to 
showing (be mail whu is 
eiii|»ln.ved in |ndiisir>' or 
in te(-hiiicn] work. h4Hv to 
aiiply the vvorklng rules of 
mat hemal le- In bis profe.-,- 
sioii or iiiisini*.-#. 

All our luMiks aro of iinifnnii size 0x9 In. ecurtalning 4;| 
tirintfd cm strong c*wer- ^ 

I PRESS GUILD INC., 16 Murray St.. New York City. Ill' 5 | 

I Eneln-ed And f . for widih mall me |M>-lpaid | 

I Ihe fid lowing bixik-; ■ 

[ No. 1 I I 

I No. 2 > .-iiii- ejirb. Posii(aid. I 

I No. ,3 ' j 

.I 
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oiul of I ho sa o w jivo i< ill th«‘ sinri of ih** 
rirmit. 'Jhis is asMiinin;: zi ro losses iti ilio 
liiH*. Tlio actual wave wunUl )»«» sliirlitly n*- 
tiirdcMl duo to !lu‘ hissrs (if till’ cii'riiit .‘I’hiK 
is ahowii ill th** tloticil linos of Kij:. 4. 

If now an ;ilioriiatiii;:Miirront wave* is ini- 
in’«*ssp«l n|Hiii a tratisiiiission line, ii will travel 
alonir the litio wiili the s|ioril of li;rlit. iiiitit 
it roarlios tin* fjir (Uul of the line, whore. If 
tlio fill' oiiil n|i»>]i (itilinite inipodaiiooi, the 
wave will he hack to its ori;riii with 

till' sann* vi'lorit.v. I nit will ;;radnall.v ile<*ro..se 
ill niairiiii imI«> as it apjiroaclios tlir startinir 
|>fiint of ilie lino. ihi«‘ ti» the h»ssos of the lino 
wliioh it <*nooiiniors. If at the moinont this 
Wit VO roaolios tho start in:: point a tint In t wnvo 
is sotit inttt the lino, tlnit wliloh was loft of 
tho first wave athls itsoif to tlio socoinl wa\o 
anil tlioroforo inoroasos tho soootiil wavo. if. 
at tho tnomont that tin* roturnoil srttntd wave 
roaolios tho stiiriin;; point, a thlnl Wiivr is 
sent into tho oironlt. that which was lofi lO' 
tho sorotnl wavo adds itsoif to tho third Wiivo 
and so f>n as tho niiinhor of waves inoroasos: 
with tho rosnlr that an aoonmiilativo offooi 
of otioryy is d'>volopi‘d in tho oinnlt. Tin* 
niairiiittido to wliioh this rollooiod oinn-j^y oan 
riso is dotonniiiod hy a oharnotcristio of tho 
line onndiiotors knnwn as the /inpod- 

tttire/* 

Tho snrt'o iiupodanoo «»f a l•onlhtoto^ Is tho 
impoihinoo whioh tho ooiidnotor nffors to thoso 
frc‘o osoi Hat inns of oiiory:y at tin* lil;rh fro- 
ijuonoy limit. 'rids ooiidition is t;roatost at 
tho .litrhost frociiionoy that the oirenit passes.) 
This huildin^ n]» nf n*llootod oin“r;ry in tho 
oiroiilt is known ns '‘ffHttrtrr-trarr rri*oitun<'t\'* 
or nioi oly as I ho rosonant froipionoy nf tho 
lino. To produoo snoli a oi unlit inn, it is 
iiooessary that tho allornatin^'-i nrront ini- 
piilsi's oooiir at intervals of tiiin* equal to flio 
tltin* nooossary for tho ouor;ry to travel the 
lon^rth of tho lino and hnok. In other words, 
for run* ooa//»feto oyolo (tiro iiiipnlsosi iho 
<*nor;r.v would have to travel tin* lon^fli of 
tho lino f«Mir tinios lioi\v«on siioo«*sxi\c im- 
pulses in order to oi-i*ato rosonanoo, Kxpn xxi-d 
us a formula : 

froqilofu-y =,-r-^- 

Irh|;Tli 111 llil 1 

nr; h-ni-oli in tnilos -- 

freqnoiiry 

It <*a!i ho sis'ii. 1 hoi*ofnr»*. that as tho Ir'*- 
<|in*no.v ini-roa^os tlo' h'liirih of the ••ironii l<o- 
enities shorter in iird* i- to prodiioo iln* p '-iiiiaiit 
ooinlitioii. Ill lahlo 1 is vdvon tin* loiiirih -if 

oirc’iiits in riiilos m prndiioo rosoiiatioi* thriiii;rh* 
out tho audio hand. 

At this ooinliiioii of rosnuaiioo, tin* nuiLnii 
tndc of tho rothond onor;ry ro.'Hhes a iinixi- 
iiiiini, and ahiinniial vniiauos ami iiirroni« are 
set up ill 1 lie oiroiiit. 'rids ri*fh‘otod onor;ry. 
if present in a oironit in wliioh \aoiiiiin iipios 

arc* <*ni|doyc*d. o i// im'ttt't'* *'t i'ultttffts 

th hi' umUlrd th thv tjridx of the tutus, uhhh 
in tnni witt mnsr ilisfurtiun o/ the ntia-fhnn 
of the ot'iffintil f^ifnnils, with the roNidl that 
hiiriinoilc's will l»e ;:«*noratod in tin* oiroidL 
.\s tln*s<* harnionlos incronso, the le^ionini 

period of the circuit is d<*cr<*ascd. 'fill'* is 


shown in lahlo L*. whore tin* resonant periods 

of riroidls due to Inirnninios licdn;: sot up in 

tho lino aIV ;rlveii. It ran readily ho seen 

that as tho hariininii's iinToaso. tho lontrth 
nf the line iioeossary to prodiioc* r<*sonnnoo is 
deori*nsod. 

Now in praotic*al <*iroiiits. siieli as the trans- 
ndssioii liin*s eiiooiini4*rod in ovi-ryday sound 
work, tin* resonant ooiniiiion may not ho tln*- 
orotionlly roaelu*d as tin* fiitnlaniontal fre- 
cpionoios iis(*d an* not hi::h tnnnmh to prn- 

chioe rosonanoo for the lontrth of tin* linos 
ordinarily nsi*d. whioh in most c*ases nro ooin- 
pnrativoly Short, \ovort lioloss, if tho linos 
ni‘o not propc*rIy tormina led. the rofloete^l 
CMiorjry whioh is set up prodinvs distortion of 
the wave»foi*m of the original iinpidsos. whioh 
in inrii will orento harmonies. Thtse /mr- 
tnonh's ore mnltiiilrs of the fiuitfaturntht fee- 
tnntu ies. out! hft thi'MC hannonies inereost , the 
feequeneif of the riretiit inrretisrM, thrreho 
iiltftetuit hiiiif the resttuant freqnenen tif the line, 
i 'onsrqnentfif, os the resonoot fteriotl of the 
line /.y fiitftrtKiehed, ij-teenie ilisthrtihn nf the 
sih ils arises, tritli the resntt thut the tjmtlitif 
•iff ofroeions. 

Mechanical Analogy 

The analysis of refleeted olootrleal waves is 
nualoj'ons to that of water flow in;: in a 4*anah 
If the near end c»f a canal is si riiek a Idow. a 
watc'r-wavo will he s<*i np whioh will travel to 
the om! of tho oanal. whoi<* ii will Im reflerted 
huc*k Ice the ort;:iii. .\s ii travels haok toward 
tin* stiirtiii;: point. it‘< aiiiplinido will ch*orc*nso 
r1ow 1>'. drio to r<*>lMaiioo oiiroiiiitorod in the 
oanal. If, at the instant tin* wave reac*hos 
the ori;:i!i. a not her l*h»w !•< strink, a soccuid 
wave will thiw to tin- i*nd cd the <*anal and 
rc*t urn. 'fids second wave will he coiiipMsod cif 
itsc*lf. phis that whicli wa-c left of tin* (irst 
wave. 'Phis effc'c't incroas**s as tin* nninlM*r 
of waves is liH*r<*asod. and roai”lii*< a iiiaxiiiinin 
win’ll tin* losses due to l•e^i•<tanec- pp-xi-nt the 
aniplitndo of tin? wave^^ fi-Miii iin*ro:i<iii:: further. 

If a ;:alo or ohsirirction of Nonn* **ort is 
hisfiiod at the <*iid of tin* canal, any waves 
inixi’lin:: clnwn the' c*aiial will "trike the wall 
and hank np 1ci a hci;;ht der(*riidiiod hy iln* 
pcPoiitial oin-iL'y cd the wave. Wh'ii tin* p"- 
lonna) eiier::,v eiptals the kliieiic c*iii'r;:y iin 
prossc'd on tin* wall, tin* wa^'ci will havi* ri*aoh> d 
ii> tiiaxininiii hc>i;:ht. It can he shown ilwii 
in oeriain c*asi's the* waves will rj"c’ m a In i;:!!? 
twice* tliat cd the* ori;:inal wave strikin;: the 
wall, ami thi*n wilt hi* refli>c]i>d Imek ai a 
"hoc !>’ dc*cn*asin;: aiiiplitnde a" tin; "tariiii'.' 
point is apf>ronc‘)n*d. 

Similarly, in cdectrical riicnll". when an 
I Icci rc>nia;:in‘tic wave; reac-ln s tin* eiicl nf a 
iraiisinission line, and the line is upen nt 
I hi far c*nd ns shown in I 'i;:. A. the wac o is 
rclleoit'd hac-k to tin* soiirc-o : tin* current i** 
/Mfc. and the vcilta::e nt tin* load r<*acln" a 
\aliic ci|nal to twice the* peak \ahn* of tin 
nriL'Ir. .1 vcdtn;:i’. 

.\l"o. if insiend of open clrcndiin;: tin* far 
c-nd of the line, ii is short circ*nitc*d. iln- wacc- 
is i‘o|tcc|cd with a cniTi-iit value* twice tin- 
\alni Ilf ihc' sinnin;: ciirn-nt. and the \o|ta::i‘ 
hcciiiiics zero. 'Phis is shown in Fi;:. d. 


A SIMPLE SET TESTER 

(Chotinnetl front paijc d,"»h) 


jack mnrkccl nnd the seroeii-jjrrid c*llp, 

cd course, '^n the <*np cd the sc*rc‘en-;:rid tuU*. 
Tin* vcdtnii'|i*r Ic'nds c-aii he used cm tho niil- 
liaiiimotor, if it is desired to use that instru- 
iiiniit c’xtc'rnally. 

'Phe Ill ill in III mot or, hein;: ccmnec-t od in tho 
jilatc' c'irciiit <d the Uihc’, ^ives plafi* current 
rcmdiiiirs directly. The voltmeter, honerer, 
wHst he aiiittied to the Vitrihus joints in the 
eireuit hif nieans of the test prods on the endn 
of the Chit meter leads. .\s niontionocl aheeVe. 
this arranironioiit oUminatos the iieoessity for 
a ooniplic*nt»*d mess of switching devlc*os. It 
also makes possilde lc*sts iH’tween otherwise} 
inac-c'essihle pcdiits cd the circuit. 

In order to realize the full iisofiilnoss of the 
tc-st sc't, several sookc't adnptc'rs will have to 
iM* made, ccr purchasc*d. The most important 
are a -J-to-o pron;: adapter for the panel socket 
and a roto-4 prcnitf adaptor feer the end of 
the analyzer phi;: (Fl;r, :i). The ciirr<*nt de- 
liven'd hy the sc*concl plate* cd an 'Sh n-otiiier 


iidic* oan hi* nioasitred h.v nsin;: a special sooket 
ndapi(*i‘ oinisrnictc-d as shown in I'i::, rt. li 
will III* iioic*d tint tin* ;:rid nnd phiic* win-s 
are rc-vi-rscsl : that is, tin* L^rid <‘iinni*c’is lo 
plate, and the* plate* to the* yrld. 'Phi" ari‘an;:o- 
iiic'iit ccninc'c'ts tin- tidlliamiiicUcr into ihc* "ccoimI 
phip* of till* riM-iitii-r mho, i-niihliii;: tin- user 
to detorndm* if the* tnhe is di-HvcTin;: a hal- 
unced output. A had case* cd hum c-au iifn-ii 
be trac-c’d to an niihahnn*c*d rootiticr tnhc, 

Ih'sidos hcdii;: u.sofnl for ooiitiniiity ic-sts, tin* 
vcdtinctiT c-aii c*asil.v he* i*alihratc>d to n-jol di- 
rc'c'tly in cdims, Maii.v c-xtornal u<i*s earn also 
he* found feer the iiitlliaiiinn-tc‘r. 

A “BARBEROUS- ENTHUSIAST 

A raclicc c*xpc*riinonti*r cif Ni-wc'a"ilc i l-hi;:- 
land) was not sati^liod with tin- "cdoc-tivtty 
of his simple one-tiihc* n-evdvor. lie Installc'd 
small varlahlo con<lc*iisors inado of onlinar.v 
razor h lades, and reports that the tun in;: Is 
now very slmrjtJ Kc-cii youni; man, what? 



7 TUBE 

SUPERHETERODYNE 

At an Amazingly 
Low Price 


The Crosley 

FORTY FI VE 


Tho Crodey FORTYFIVE is the last word 
in r^dio design and performance. The 
beautiful front panel is finished in Adam 
brown. A pleasing twodone effect is 
accomplished by an overlay of stump 
walnut veneer which decorates the front 
panel. Fluted pilasters support the arch 
of “V" matched rose wood. The top and 
sides are finished in Adam brown. 

The 7dube superheterodyne chassis In¬ 
corporates pentode output and variable 
mu tubes, continuous (stepless) tone and 
static control and on-off switch, illum¬ 
inated diali volume control. Full floating 
moving coil dynamic speaker is used. 
Never was there a greater radio value. 

Prices subject to change. Any Federal 
or State taxes which may be levied 
must be added to this price, 

Montana, Wyoming, Colorado, New Mexico 
and west, prices slightly higher, 

THE CROSLEY RADIO CORPORATION 

Powel Crosley, Jr., President 
Home of **ihe Nation*s Station'*—WLW 

CINCINNATI 


YOU'Kl WITH A CEig'fliV 
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nEALERS and 

" SERVICEMEN 

Ci'p hi your th^ ailvant;<irf of iHiyinc flrst- 

<lii:ilil> ih-t‘ii<>e<l K.<’ A. tuhv' ut pritvs th;it are 
tonal!> tou. \V«* «-arry ihe l:irt!«‘'l \ari<‘t> iil iitlic- 

iit lilt* w or III. many for xpcrlal |iiir|Mi!ip>, and every tube _ __ 

is replaeeable within 30 days. We either the tube 
jiKt require or ne will make it fur you. 

COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENT 
Onler friMu thl' inKe—Remit 20 ', with ortli-r. biilamc f.o.D All iirhva are K.tMi. FAfTUUY. Xewark. Shipments 
Ku forward expre-.' or panel imst. No order foi Ie'>> than $ 5 .h 0 auepieU. 

]falla>t tiiiie til iirevetii tube lii -i-t 


take advantage of our 
New LOW Prices and 
Big Discounts . 


,30 Cents 


I ’ 


! .vin 

rx-iri.v 

.40 Cents 

t'X-2lii 

1 X 120 

IX 199 

t \ 1 !U» 

1 X-112 

rx I12A 

t X 2uii.\ 

1 3 221 

rx 21 ,'. 

1 ■ \ 2SI) 

SntiulHnl 1 

IJuM- i!»y 


.60 Cents 
l.\- 2 ;to WD-ll 

r.\- 2 :il \V 1»12 


1 X-2;!2 
tv-247 

.85 Cents 

1 

1 v-2:;;i r 

rv 2:r. 

Y-23«I 

i \ 237 r 

] rv r..'.i 

V-233 

t 

$1.10 


IX 211) r 

! l X 2'.|| 



fnmi 

lihmiiig riMi 


.60 

F|)('f ini 
lull*' 


2 oo.\ ilelcclur 

.60 

S|ie< l.il 


UF 2 )!i\\'. 

,60 

Siie< iiil 

8 iil>er-.->rti..iliv(* 

AF 201 A.... 

.60 


Speeial in .\f *2 ainii. extr.i toaieil 
tllaiueiil tfiNiil for i-leilrh ^et^.. 
T -14 ( 21 ) IA Hkh .Mill hii;h emD<lnn 
Suitili tube, 201 A or M 2 or 171 (imihle 

life . 

.\iiapter tube 226 . 227 , l 7 tA, to eonM-rt 

hat. .«ef> to .\t'. eiieij. 

UY- 227 A .M* aiiiplltier or ileledor. 

>>:inie as 227 (hut (|Mlik he.iter. 

UY- 224 A—AC screen grid amplifier, 
same a'^ 221 (Imt «|uiik heaieri.... 


.60 

.60 


.60 

.60 



RECTIFIER AND CHARIER BULBS 

I2.'» .Mil. rciiifyliiK mile ill. Hi. (Raytheon Typei . 1.25 

('•'10 ainp. trickle eliaraer hull* (Tungar Type) . 2,00 

2 am|i. eld and new type 4-harKer ImiIIis (IMt Jl.mi) (Tungar Type) . 2.00 

5 and (i aiii|>. iliarger iiulb' (IFt $S.iiO) (Tungar Type) . 3.75 

PHOTO CELLS AND TELEVISION TUBES 

Telion Teierlslon Tutie, 1" t allioile S*iiiare Typx X . 3.85 

Telhm Television Tuiie. M-a" t’ailUNle Sijuare Type V . 3.85 

l*holorl<vlrie cell. ■■Rola^'.iom’* Type 0 . . . 3.85 

l*hot<wlei-trie eell. ’Taeslunr' Type A . 7.90 

1‘lioloeleciric cell. "Caesium'’ Type R . 5.90 

!.'• aiiiii. eharirer bulbs (Tungar Type) . 7.50 

Rectifying Tube espeolally desitfned for um- wiili Fre'liman .Ma!.ter "11" 

Kliioinntvr.<< I'V hra>» base. Umtted itunntity . .30 

UX-866 -.Memiry Vapor Half-Wave RertltU-r (llea^y Duty) . 2.75 

UX-280—.Mer» ury Va|Mir Fit 11* Wave Reel I tier or I'.V.'iSS . 1.40 

UX-281—.Mercury Vatmr H;il(*Wave Uei-iltler . 2,75 

SO Tubes and Over t0% 

500 Tubes and Over 10% and 10% 

ARGO TUBE COMPANY, 38-40 Park Place, Newark, N. J. 


DISCOUNTS: 


UX -182 .'^iiartnn T>|ie 
UX- 183 —.'-iparlon T.\pe 
UY' 464 —Spa non T.xpe 
UX-S 65 —Sparton T>jw 
UY* 680 -Spanon ’ry(>e 
UX* 40 t—Kellogg Type 


.85 i 

,85 

,85 

2.10 

. 85 , 

I.SQ 


""■'''■"men, improve your business 


FRONT 



100 


^Postpaid 


BY KEEPING YOUR NAME BEFORE YOUR CUSTOMERS EVERY DAY 
Most people forget the day. the station, the dial numher 
and himr of their favorite programs and will apiireriale 
Itadioiiiinder (*ards with Miares to record such infurmation. 

They will he kejit for the longest time in any Imine. Hive 
Hadioitiinder Cards with your ad printed on to your rii...tcMn‘ 
ers or place a few In every home in ycnir nelghliorhrMKj 
and they will eoniiantly remind the people of you and 
thus think and talk about )uu. 

There's No Better Way To Make 
People TAinit of You Everv Day 
TliP'e rard> are far 'Upcrhir to hu>inea> rardn and their 
cost in>igniUr!int ctinslilering Hie benefits yuu will derive. 

Trial orders anepted tor a> little a$ 

Radlominders with yeur ^ 

Ad of 5 Lines Printed for ^ 

Eaeh additional 100 Cards 
50 < 

Card size 3 *^ x 5 *^ Inche'. .\d space 1 x 3 Inches. Printed 
nltriiclhely on lieaiy thiMcn Itud llrivtol t’anl. (’"e Ink and 
handprint ymir (opy and mall today with retiiittaiice to 


BACK 




POLYMET PRODUCTS 


World—Known 
World—Accepted 


POLYMET MFC. CORP. I 

834 E, 134th St.. New York City | 

.^um! mo yoiir now and valiiaUlo catato(' of j 
quality replacements parts, j 

Vamo . j 

City. State. ! 

□ Jobber n I>ealor Q Service-Man I 


The new 1932 Pofymet Catalog gives com¬ 
plete dimension data and electrical specifi¬ 
cations of the parts used by leading receiver 
manufacturers. You can purchase identical 
parts from your local jobber, and give ‘‘guar¬ 
anteed” service work—a sure way to in¬ 
crease your business and your reputation. 

MAIL COUPON FOR YOUR FREE COPY 




“CASH-BOX" SET 

ft'untinui'd from puoc 

the |»!iiis on tin- luisriMnird. C‘onnfct tlie fila¬ 
ment lorniiiinls tlientersi In scries with tln‘ 
resislor L’li inul eoiiiieet tin* other end of the 
resistor to the |ilate of soeket Ilk Tlnm eon- 
neet tile plate teitnliml to the ;;rid terminal. 
Make Jill eotiohl coil eonneotions, .sohlm'in;; 
till* l'i.Kt*d euiMh*i)sers jtml 1 in position. Wire 
In the jirM lejik and ufid eondensers. After the 
wirin;: of the parts on the hasehoard has pro- 
reeded as fjir jis pessilde. rest the hasehoani 
on the lower inside portion of tlio cai’r.viinr-ease 
cover and eoniplete tin* wiriiijr between the 
parts on the hoard and those in the case. The 
tickler «-oil is wfmnd aei-ordlni; to the diree- 
tions ifiveii in the list of parts, it is placed 
within the shield of coil o, 'I’lie two cntls jire 
hroiiirlit out tliroiij;li holes drilled in the coil- 
shield covi-r. Urejit eai'c slumld h(> taken to 
av«dd short 4-irenlts at these ptdnts. I'he stator 
of the variahh- comlenser H is coiineeted to tlie 
'■(i" terminal of tlie eoil, i )ne siile of fi.vi‘d 
eo!idens4*r 7 is soldered to tlie i;roiimli‘d rotor 
Sind tlb‘ o|lo*r side is conneetetl to the “K’* 
teriiiinal of the coil and alsi» to the eatliode 
terminal of socket 11 ami to one of tin* lieater 
terminals. 'I’lie tlirei* eomlmisers IJ*. Id and 18 
are also roiiiieeted to tlie sjiiue tie;rjitlve return 
leail, wliieh ::oes to mie sitle of tlie outlet. The 
wiring is tlieii completed to the tickler coil, 

n^jreneration i-ontrol. choke, switeli, twin .lacks, 
etc. Till’ l*aselioard Is finally slipped into posi- 
tinii and fastened to tlie hack of tlie ease. 

Before makini; tlie eonnei-tlon with the KiO- 
Volt line, eliei-k oviw Jill wlrlniT earefnlly. if 
possible, fst tin* si*t on A.i‘. first. Use tlie 
t’larostat at all times. It will save plent.v 

of inomw ill case of trouble. It will prolnihly 
he fotiml more eonvmili'iit to iisi' it at tlie hase¬ 
hoard lamp outlet, instejul of at the set. Turn 
the eiii-n*nt oa and rotjite the varlalde con¬ 
denser ami reireiieral loll eontrol. If no re* 
jrenerative whistles are heard, it will 1 m* 
neei'ssary to reviTse the tiekler-coll «*«»nnec- 
tloiis. If the set tioes not play on l».tV, reverse 

the pln;r at the outlet. 'I'lihe II should show 

a plate voltaiTe i»f jihoiit o7 volts on ami 

ahoiit IDO volfs on ' 1*0 use the Bolice 

'Phriller. simply removi- tuhe II from its socket 
jind insert the plim tif the Thriller iti Its place. 

One I-'lcfti-ad l•^•::ene|■;^ t ion etniti'ol. type KI- 
L’^lL’P. l'_k with I'ower Swi|i-h. 'Jl : 
t )|le MIertrjul 'rillVolt wife WoOIld resistor. 

7."-watt, type l» t. L*o ; 

One 1 ‘jirdwell .oi)o:;i;.”i-iiif. -Midwjiv" I’eatliei- 
\vei::ht varial>le eoiideiisor. t.vpe lo7-ll. H; 
om* .VeroviiK .oooi.*.",-iiif. iiiiea eondeiisor. type 
1 Pill. P : 

'Pwii .Vorovo.v oiHi.'i-inf. mica condensers, t.vpe 

1 Pio. L*. i::: 

One .\«*iti\ox Doil-mf. mica foml^msi*!-. t.vpe 

I PiD. 4 : 

One Aerovo.v .ol-tiif. riihiilar eotnh-nsei'. type 

L*so. 7 : 

'Pwo .\eroVoK 1-inf, dry elect rnlytie roiideioers. 

tyjie I'.-." 1 -iinall. IH. is: 

One shielded "i-imoid” antenna coupler with 

sperial tiekh'i" Consist lii*.r of 7o tni'iis of 
No. 'JP eiumieled wire-vvtiiMid on 1-iii. 4lia, 
cardhoard riifdiijr. in. lonj 2 . 

One l.It.f. *J-nieu. moialti/.eil resisit»r il>nr- 
hano. lype I. in; 

om* Tnitest I.iirht wel:;ht “Snper-Seiisit ive" 
Iiejtdset. 17*: 

'Pwo Trirtesf twin .hieks. t.vpe S.\-lPil. s. 1 \ ; 
One Trntest '!o-henry 4-hoke (small) t.vpe 
isp’J-A. 17: 

'Pwo flve-proiifr Kb.v soikots, t.vpo S.\-17S. 

11. IP: 

Two l:57-A .Vri'tnnis t*niversal .\.r.-l>.(\ 
’Pii1m‘S. 11. 10: 

'Pwo himliim posts, t.vpe S.\-1S7. 1. ; 

One Hithhell llo-volt depressed outlet fiD'oinrs 
are oil outlet itistea)! of on plm:i. 'J'_’; 

Olio speehil plim ftw lliihholl outlet, ti ft. lamp 
cord, one atfnehnieiif [ihn; : 

One metal hox i inside dimensions of Intx. 
1 1-''>4 X oVi X 'J'Jh ins : iiisid<* dlniensUms of 
I'oviT. 11 -'^i X 0*4 X 11 Ins.) : 

One ‘'-pi.'' wood strip 11 *-4 ins. lon*.r, x 'J% Ins. 
hi^rh X *4-in. tlih-k : 

One <*lnn»stat automatic Hne-voltatre re^rnlntor, 
typo “.-.o-Wntt." : 

One Universal KinKle-lnitton “IIandi-^^ike.” 
model No. oO : 

one Bud roliee I'hriller, model No. 2701. 
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CASH IN AUTO RADIO 

from pnrjc CC5) 


radio rcroivor will stay sold unless it is prop¬ 
er I y installed and proi»erly \vatebe<l hy the 
SiTViee .Man. The n'vular Serviee Man 'an 
learn (o hand]«‘ tin* Joh hut. in most iiistanees. 
lo* has failed to do S'>. 

ilow imn-Ii do yon know ahont tlo’ reqnlre- 

.Ills for installing any type of anto radio 

on a lliihk lCi;rlil. five-passen;:or sedan, 

for iiistaiieeV 1 >0 yon know the «lifferene<* in 
till* perfornianeo of tin* same ri'ceiver \vlii*n 
pr^iperly in*<talled in a I'ord he I.nxe lMiin*ton? 
I'll Is't that more than <*lKhty-live p'^reeiit 
of the men \vln> read this aiti«*le eonhin't an¬ 
swer those two qiii'siions satisfaetorily. Ihit 
that 'Oily emphasizes the opportunity then* is 
for yon. 

Sevral of tin* leailiiiK maimfaetnrers have 
;fnie alKoii the installation and service joh in a 
systematie manner ami the results have been 
very trratifyinjr. I'or iiistain-e. !‘hilfi>. the 
maker of Traiisitmie Ihulio. has made an 
arniup*inent with snitalde anto-hattery and 
it:iiitlon-serviee stations all over the world, 
whieh jissnres them the proper type of In¬ 
stallation and ni>keep at a modest rhar;ie to 
the pnrehaser. The same thimr is true of 
t’rosier and one or two others. In scmie in- 
stanees. these niannfaetliters have made ar- 
ran;:enients with ortranizations <'f national or 
even Inti'rnational proportions, hut in otliers 
tliey find it advisable |i> utilize the s»*rvires 
of a loeal speilalist. It is this phase f>f the 
situation whieh should be so very profitable 
to the man who is alrea<Iy reeo;:iiiz<*il In his 
neighborhood as a radio Serviri* Man of more 
than ordinary ability. 

A Premium for Service 

In New York I'ity. and the same ihiiij: is true 
in other phires to a tin^joirtionate decree, 
S 4 'vrral of tile liirtre 4b'paitnien! ston-s <»ffer 
aiito railios for sale at n*trular intervals. In¬ 
st'*ad of iiermittintJ the enstomer to have his 
pet ■•(•Xpert” make the installation, the store 
sets a flat fi;:nre for the instalhition <*hnr;re. 
or iinlmlos it in the prioe id thi* receiver, and 
in>'ists npmi liavlmr it installed in oin* of the 
scv«*ral aiithorlzetl s«‘rvie<* stations with which 
it has work in ir arrainroments. In thi.s way. 
the i-nsioiner is wll pndected : and then* is 
all iueri'iisiiiK aiiioinit of this hnsiness bi'iii;: 
tnrin*d over ti> tin* Si*rvii*i‘ stations which have 
tnni the forcsi;rlit to nniki* a thonniKh investI- 
;ratioii of tin- special reipiirements which this 
t>i>c <if installation demands, 'riiere is still 
plenty of viuiux. at the top. Kveu thon;:h there 
may he a very satisfaetory station in yonr 
I own ijiinl invest I ;rat ion amon^' tlie mannfae- 
inrers iiidb*ateK ilial this Is not likely to he 
lnie>. thei** arr* always reasons for the estnh- 
lishhii; of eompetitbni. 

.\ radio installation on a trood ear sliouhl 
briiiK the serviee orttaniza t ion at least ten 
didlars. wIh'ii it is done tin a eontraet basis ftir 
the ratlio or antoinohile di*aler. It shonlil 
brill:: more, if it is a sin:;h* job bein;r hamlled 
ftir an indivltluai. lu> yon happen to know 
tif nii.v otlH‘i* st*rvi<'e Joh wliieli is hroinrlit rl;rlit 
into yonr shop, wliieh Inintrs yon that mueh 
money*: Then* are exceptions, of conrst*. but 
at le.ast ten “bucks*’ a tloow is a pretty fair 
a\eia:re. And no <<nisidenition has b(*en driven 
|M tin* repeat hnsiness wliieh is heeomin;: less 
ami Ii*ss in eolilH*<tioii with oi-iliiiaiy n*eeivers. 

’ ]V' batteries are still fairly liitfli in price, 
aiitl there is alnntst as tnuch pnd’it in n set 
of flH‘m as there is In the sab* of a eoinplete 
niid;r<‘t reeeivor aiul a st't of tubes to ;;o with 
it. 'riieii. loo, you know that the liatterie.s 
aie Tuit ;roiiiK lo last as Ion;: as the inldtret. 
Give your anto-radbi cnstonn*r tin* proper kind 
of attention, and yon will he nniazed at the 
rapi'lity with which yon will he developint; 
hnsiiK'SS which slnnild he yours and which has 
been slippltn; throuu'h yonr liuv'ers. The manu- 
faiinnos want yon. the sales ortranizallons 
want yon. and the cnstoim*r certainly wants 
yon. And all three are wllUn;: to ho more than 
ordinarily liberal. 

A Few Examples 

You may want some coiierete exatntdes of 
just how all this can he made to tit into yonr 
inisinoss. All 1 can do Is let you in on the 
backstage ope^ation^ of several service organl- 


zaiifiiis which are typical. From them you 

will have to draw yonr own concliisioiis. 

In a wi*siei-n city, a yoiiii;: friend of mine 
was in the employ of a (ar^rc radb> dealer, 
lie ran the service department anil his salary 
was tifteen ilollars a week. ^Yhe^ radio was 
lit] the increase, the dealer was doin;: a “laiid- 
oDice" hnsiness and was inakin;; a ]dle of 
iiiniiey. Then lhin;:s he;:aii to happen: several 
cut-rate stores ojiened up on the same hloi-k. 
'rile dealer woiiht not cut ids prices, nor would 
be utilize some of the sales <leviees which are 
now generally !■l*<•ognized as necessary to meet 
competition. He saiil he would go broke before 
he would cut the prices of his liigh-elass lines. 
He did: I mean In* went broke. My young 
frjeiid was out of ji job. lie tried S4*inling 
out post ejirds to tbe clientele of file store, let- 
ling it Im* known tliat tio would service re¬ 
ceivers for tlic store's old customers. l-'or 
sonu* reason or other, the Idcji did not “ellek" 
and the business be was getting was not 
ciioiigli to iinH*t ills modest ileiiiunds for a 
livi'lihood. 

•I'licii lie went to a company wliieh speclallzeil 
III an'to igiiiiioii ami hat levy repairs. He told 
the niaimg4*r that lie wanteil a job where In* 
could lea I'll ahont ignition systems. He got 
the joh. with very little l»a.v. He let it In* 
known ttiat lie was able lo take care of tin* 
instaiiution and servicing of anto-radio re¬ 
ceivers. 'riic result was n deal between tlie 
proprietor and liimself. where he was to gel 
a I'oiiiniissioii on all the jobs of flmt nature 
wlib'li the ignition station would tsikc care 
of. Some small mis W4*re placed in the loeal 
papers and it was not long before tin* man 
who was taken on to team the ignition bus¬ 
iness was the manager of the radio <Iepartmi*nt. 
Within a short time, the represen ta I iv<* fif one 
of tile radio iiiaiinfacturers visif'd tin* station 
and aiiaiiged a contiaet which hronglit all the 
installation and s«*rviee work from three large 
ston*s riglil into the ignition simp, and It he- 
cjiine net essjuy to put on adilitional Service 
Men and lake more space. Now this <oinpany 
is iloing a fine hit of work ami has been 
aide to make speclnl arrangements with a local 
antoTiioldlc npliolsten»r who tak«*s care of the 
antenna instalhition, Ily tills nn*tliod. the in¬ 
side roof is taken off. the antenna wir4*s put 
ill plaet* and tin* covering re]daced without the 
aiiteiina being visible ; and tin* job is so well 
done that tlu*re i*< no appearance of tin* cov<‘r 
lug having lM»eii removed. 

There Is a great deal of eonjeeture about this 
sort of thing and lln*re is but one real way to 
get at file fails and that is lo get right Into 
the job. There is no branch of serviic work 
which is so highly spi'cializi'd and in which 
tliei-e are so many looplndes. For instance, a 
great many auto iininnfactnrers are now adver¬ 
tising provisions for radl'i. Yon would imagine 
— and a great many dealers have been fooled, 
from tin* manner in wliieh they tell their 
story that all .von have to do is to gel any 
anto-radio receiver and that the ear lias been 
made r'*a<ly to ilrop the receiver in. it is not 
as easy as that, not hy a deiiee of a shot. 
Kxperienec with quite a iiiiiiiher of sm-li cars 
imlicatcs that, in iiiatiy instances, it is tieccs- 
sar.v to cut the top of tin* car open, lake fin* 
so-calb*d aerial out iiltngcther and put a ipav 
one ill. In other iTisiaiices. the wire nettiiiL' 
whieh Is used comes so close to tin* metal sides 
of the holly that the pickup is terrible. In 
fnrtlier instances, it has been found that sonn* 
of tills wire is actually short-circnitivl to sonic 
part of the body frame. 

Easy When You Know How 

In this linsiiies.s. just like all others, the 
fellow who knows what he is about can he 
awa.v in tin* lead : while the felhiw who under¬ 
takes auto>radlo installation niul service with¬ 
out knowing Ids “hook” is !lk<*ly t<> lose a lot 
of time and money, to sa.v nothing of the eon- 
lidetiee. of his patrons. lint the liriglif sp<»l 
in the whol<* picture Is the faet that this is 
the time to get on tin* joh ainl find out what 
it is all ahont. If yon <lo!rt think this Is true, 
just drop around to some of the service sta¬ 
tions in yonr iieiglihorliood and ask a few 
ipiestioDs ahont the installation of these re¬ 
ceivers. You will find that lu nearly every 




Two 
Important 

Books 

f 


Send for them 
today 

These two important books 
should be on every serviceman’s 
bench* 

The new VOLUME CONTROL 
GUIDE tells how to service all 
old and new sets with but a few 
CENTRALAB VOLUME 
CONTROL REPLACEMENT 
UNITS. Filled with circuits and 
valuable data. Priced at 25c* 

The other—”A Baptism of Fire,” 
tells the dramatic story of how 
Centralab Fixed Resistors are 
made. It is handsomely illus¬ 
trated and is mighty interesting 
reading. It is free for the asking. 
Send for it* 



CENTRAL RADIO^S^^LABORATORIE S 

930 E. Keefe Ave,, Milwaukee, Wis, 

Mail the Coupon Today 


CENTRAL radio LABORATORIES 
950 E. Keefe Ave. Milwaukee Wi$, 

Please send me your free Booklet **A 
Baptism of Fire'* Q 

Am enclosing 25c for your VOLUME 
CONTROL GUIDE □ 


Name 

Address 

City 


Province.. 
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PUBLISHED BY 


96 PARK place 
NEW YORK 


-1 

SHORT WAVE CRAFT RC-5 

96-9o Park Place, New York City. I 

I I'noIiiNe brn-wllh fifty (."Or) r«*rip<* for wlilHi | 
plraac mo it < <»H> <»f ><iur itt'« lMX>k Ht)\V i 
TO lUTT.D AM) OPKIIATK SHORT WAVK | 
HKt’KIVKRS. (S«Mii| liMthO onlrr. thork. cash, i 

tir now S, SliirjUf UiKl'fi-r inter If it I 
cuiitalii!) currency i>r >tam|t$ i I 


N.tjiio . . . I 

.Nd-ln-.* . I 

t'ity and Stuto . I 


/ receit'eJ your hook, **How to Build and Operated 
Short Waye Receivers." I am very pleased ivithm 
it, as I believe it is the best book that has 
printed on short svave work- it is invaluable /ol 
builders of Short Wave receivers. Worth md«y| 
times the price, my candid opiniofi. 

E. H. BLADES, 
Radclifi, Alberta, Canada. 


T he greatest book of its kind ever published. 
HOW TO BUILD AND OPERATE SHORT 
WAVE RECEIVERS is the best and most 
up-to-date book on the subject ever put between two 
covers. 

The book has been edited and prepared by the 
editors of SHORT WAVE CRAFT, and contains a 
wealth of material on the building and operation, not 
only of typical short wave receivers, but short wave 
converters as well. 

Dozens of short wave sets will be found in this 
book, which contains hundreds of illustrations; actual 
photographs of sets built, hook-ups and diagrams 
galore. 

WE SAY—AND REPEAT IT—THAT NOTH¬ 
ING LIKE THIS HAS EVER BEEN PUBLISHED 
BEFORE. 

The book comes with a heavy colored cover, and 
is printed throughout on first-class paper. No ex¬ 
pense has been spared to make this the outstand¬ 
ing volume of its kind. The book measures 7^ x 
10 inches. 

This book Is sold only at such a ridiculously low 
price because it is our aim to pul this valuable 
work into the hands of 50.000 short wave enthusi¬ 
asts during ihe first few months of 1932. 

Published by the publishers of SHORT WAVE 
CRAFT magazine. This alone will be your guarantee 
that it is a really worthwhile publication. 


We know that if you are at all interested in short 
waves you will not wish to do without this book. It 
is a most important and timely new radio publication. 
76 Pages — 250 Illustrations ^ Stiff Paper Covers 


NOT SOLD ON NEWSSTANDS 
Mail Coupon At Left! 


A 


■ HI I FiV-^ 




II.VIM » M\V 


TIJ Lupnu.v 


li^ ?■■■. .1 

h. .-JWi M.S.LJ. I._ ..B 


■ S'Tmt ■ V-l 

•‘ta 

irih '-fi-il- r.u- Va rnv^ 


jnednls for disiattce, 
postpaid on receipt of 

THE RADEX PRESS 


A RADIO MAP OF 
NORTH AMERICA 

Nearly five times the size of this pa^c. Shows 
location of every broadcasting station in Canada, 
United States, Me.vico, Central America and 
West Indies. Scale for tiuickly computing dis¬ 
tances. 'rime zones accurately shown. All 
stations listed ^eojiraphically with key for in¬ 
stant location on map. 

Explains scientific method of tuniiiji with ex¬ 
amples for practice. Adopted as official map 
KCleark Xeies PX Club as basis for awarding 
At newsstands everywhere or 


25c 


5005 EUCLID AVENUE 


CLEVELAND, OHIO 


BACK ISSUES OF RADIO-CRAFT can still be had at the regular price of 2Sc per copy. 
If you are in need of any issues to complete your file, send us your remittance in check, 
stamps or money order, together with the months and year, and we shall forward your 
copies to you immediately. Address; RADIO-CRAFT, ^8 Park Place, New York, N. Y. 


SHORT WAVE Converter 

SUBMARINER $12.50 

ACROCYCLE 
OSCILLATOR $17.50 
A U T O ■ D I A L 
SEND FOR FREE CIRCULAR 
J-M-P MANUFACTURING CO.. Inc. 

3354 Fond du Lac Ave. _ Milwaukee. Wis. 



TRANSMITTER UNIT 

lOO 

PKTXDKRVIKEX MirROPiroNK RTTT- 
TOV —Powerful Siuerh an4 Phonocr;»ph 


tliPi'P is litth* Di‘ no system and that tlio 
Insfiillatioii is put In a “<»it and try" basis, 
in-rr’s wlijit iiiii luipp<‘" "'lion you know w'Imt 
it’s all nhuiit. 

1 was in :i shop, on iiou^f Island, wlu'rc (h(‘\ 
spiH-lnlizo on auto-radio Installatloiis. Tlip inn- 
In ni,v own mr ta*odi-d a n'“w ^ot itf hatttu’los 
and ihry wri’o Immiu: suppliod. .V lady drovr 
In and said that she was having ti<uddo witli 
hoi* T'ocoiv<*r. It <lid not scorn to the dis¬ 
tance she tlioiii:!it it should. .V f«*w ipipsthms 
liroii;;lit cait infoiniaiioii to the effect thiir haul 
.stations eaiiie in heniiiifnlly. hut just as soon 
as she tinned the volniue conrrol up liiRh 
eiioiii'li to net the distant statloiis—she eoiihl 
;:et many of them if she did not hnve the motor 
I'linninu- -the stations seemed to fade oin and 
tliere was a eoiitiniioiis roar in the lond-spenker, 

'rile .'<er\ite Man lifted the ..1 and made a 

few pa.«^ses over the L'emTator. .\ few miniil4*s 
later In* ha/I installed iiothini: more than a 
simrie fixeil etuuleiisec, 'File whole opeiati^m 
to 4 ik less tluiii five minutes and the ‘'special’* 
iirnitioii eoinh’iiser hi'oiiuht a «lollar and a half. 
If the same sort <*f ^oinlenser had Im'Oii dropped 
into an 4 U-dinar\’ n-eeiver. it w^uild liav<* hroiiRht 
oin* third that amount, rnrthonuore. the hnly 
;^ot a hnrirairi. 

It trail spiral duritr.: a eliat that I Inn I with 
In-r afierwanl. that she had taken her ear t«» 
a iiiniiher of phni’S and ha«l paid unite a liitle. 
at each of them, for the assnraiiee that ‘MlieiM* 
Would he no more iroiihh* now. ‘ oitl to find 
tliji! TioThini: iiiiieh Innl heeii ai'^’oripllslied. A 
radio dealei-, some few miles from ihe sinip 
in (pn'Mioi). ha<l told her of the .si*rv»ce station 
wln*re I met her and she had ilriv<’!i past more 
than a hniulre^l similar stathuis oil Iut wa,v 
to the lamir Island plar«*. 'Fin' r-eei\er she 
had was u V4*ry L'ood nni\ Tlio n ez-hanh al 
installation was ext'elh'iit and M-'^arl.r i'VfTn' 
other detail was satisfactory, hut tin* receiver 
was Hot ihdii^ its stuff. M liat was iieoih^d 
was a working: knowlediri* of the solution of 
iiniitioii proldenis. 

Business Huildin|( 

While I was at i1n» station, tliree lUliei* cars 
eame in ami there was a total of nion* than 
fifteen ilidlars' worth of Imsiness hi «tnishler- 
aldy less than half an Inair. It was all liap- 
peTiiiu' in a shop wlh*rf just one man was 
<loiTi;r this particular work and he tcd^l me 
timt they were in»t always so imsy. hut he 
4 'ouiite 4 l that 4hiy as poor wiieii In* ilhl m*t 
tak»’ in seveiity-five dollars. Ih* also tohi me 
that In* hml a veiy itofmI id4‘a of his iiperaiinu 
40 sts and. from iiis fi;:iires. it was easy to 
see that he was makitii: a profit of iinue than 
thirty (hdlars after all his exp4‘nsi-s had Immmi 
l)aid. And all his luisim*ss was on a cash basis, 
with oin* <*x<*eption. 'File exfM’ptimi was oin* of 
the best aiito /h*alers in the tenit^uy who hinl 
taken on !i llin* of aiito-radio leci-lvers irhh h 
In' trus Uorinn instnUrd in nil thr tors trUii'U 
/f c/r trmli'd in /or net* car-v. as well as tinikin:: 
sales of n‘4eivers with tin* in*w oin*s. Un i//- 
atnllinff the re/ei/vrv in the old enrs. he n Os 
aide to ftrt a tnurh better itrire for tln'm mid 
/cfi.v nhle to oet n den) of putdiritn trhich 

non Id not hmc hren po'tsible othenriitc. 


5-METER SET 

{C'ontintird fr4nn pof/e (In4) 

frequency sp«‘i’trnm. In fact, when the set is 
operarinu corn*4tly it is usual t/» ln*ar a “hiss”; 
this /Hsappears wln'ii the station carrh-r is 
fully tniieti in. ainl by 1 lie ns/* of e/'rtaiii r/- 
pro/iileers. siu-li as tile Ka/li/da M/idel liUi. it 
may Ik- /*ntirely elimlnaie/1. 

Stali/»iis W'J.Xr ami W'J.XK fo;r/*ther eonsti- 
tute tlie pioneer liiiih-pi/wer ultr:i-hi;.di-fn‘- 
qm‘IIcy fransmitier in ^:roat/‘r X/*w York. Ti/'* 
tures (slirliti l'o nut on one frcftnency hsiiid. and 
thr airotnpaniniift nntfud /in another: simultan/*- 
oiis /‘Xperinieiital transmissions s/uii/-tiines fzo 
out rut the 4f>'t/)-4^1 ni/*;:a/ yi*h‘ (about S meters i 
hand, ami tin* (i(i-ti/-.vfi iii/*;;a/-ycle (ah/uit 4 
iin*t/'rs) l>ainl. slL'hf an/1 souinl h/*lii:: Intor- 
/■haII^ea]>!/*. 'F/*l/*vision n ith 12,s lines per inch 

is roadilt aeeoTiiiu/»dnte/l on /*itln*r hand. 

Tim writers will h/* ph-as/-/! to hear from 
expprlm/*iil/Ts iiiter/*sted In <l/*velopiii;r ultra- 
short-wave oper}iti//n : and "ill lie j:lad to an- 
s\v/*r any itupiiries /-iun i*rninu' the ultra-short* 
Wave (.' nn*iei‘t superrei:/‘tK‘rativt‘ receiver. 
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SERVICING MODERN “SUPERS 

i hmrtf from Jtof/*- 


(41 Connect tlio p<i\voi- <-«inl of ihe ivr<‘i\ci* 
to tin* rlirUir |M>W4*r lanlil. nlirr all o(lH*r 
<iniin*otii(ns liav<‘ lici-n rniu|»lii«>«1 ; 

iril 'rill'll nil tli«> I'Uilio S(M illKl tIH‘ >\\'itrll 
on tli«‘ sorvirr osrillaioi\ 2 hl.|n>iiiii; ili*- iiiIm- 
tilaiiunii |m\v»-r itf tin- laih-r to alMiiit uiip-thinl 
ino'iiial ; 

I I'm 'l‘iirn tin* s»-i'\ ir<- nsrillaiin- ^win-li io tin* 
l.K, l>aii<l iiinikiii;; errtaiti tlu* siviirli i'. tiii'tn’ii 
nil tin* wii.vi : 

<7i K<»r I*liili*<i iiMMlrls of tin* “To" jiml "oo'* 
scrios, set tile Ci'lllrol knoh of tlie servire OS- 
eillator to iln* ‘ l.Mi kc." {Misitjoii Mlii*. Im'Iii;; 
iiscil f»ir tesiiii;: -ijii ke.j. For hhmIoU of tin* 
Mil/* llA Isoe K*.\|iH).Cic.\l*r I'ata Slicct No. 
4.”. in llic .Inly. IDJII issin*i, "III!." "DO" ainl 
"ol * series, tile eonii'ol knol< of ilu* servi<'e 
oscillator slioiilil he turned to the "l7o ki*,*' 
liosltion. When adjustin*-r .'-eis with a "N'orninl- 
.Ma.\iIII 11 III" swil«*h. the switeli >liinild he placed 
at tile "Normal" po.Kjtion : 

iSl ' 1 * 111-11 I he radio ^ei \olinne e<intf«d to 
iiiaxiiniiiii. and sn the dial heiweeti do and 

ur» on the lilileo settle. For liiaxillllllll seiisi- 
livit.v the iiidieni ini: laedle of the output 
meter should not he allowed lo Ifo Iliueh he- 
,Vo||d the eeiiter of the >eale. ' 1*0 kee]i tile out¬ 
put needle at tlii> point, make n'*e of the "at- 
teiuijitor*' knoll on ilu .{erviee oscillator; 

iD< r»y means of the tilm* wreiieli adjiisl the 
various 1.1*'. condenser?., iuie at a time, to oh- 
taiii maNiiniiiii roadliur on the niitpiii'iiieier. It 
Is desirahle io start wiili the hist I.l\ eom- 
petisiitin;; condenser in the eirenit (second 1.1'*, 
secondary, in the model ‘•ll’J"! and linish wlih 
the ilrst, fit may he necessary, while the 

adjustments are heiim made, adjust the atienu* 
ator from time ot lime, to kei-p tin* oiiipii 
nieier reading's wilhin the sejile raime.* Aftei' 
these iidjlist im-llts have heeli eoIUpleted. re¬ 

move tin* s<*rvice o<.>cilla l••r eoniieclion fnuii 
thi* irrid terminal of the tirst-defeeior tuho 
ninl restore the irrid eMp eoniieeiion to the 
terniina I. 

The '‘eoiipliii;,: eoiitleiiser.** in the model 
“ol" is adjusted at l7o ke, in the saiiu* iimimer 
as the i.F, condensers. 

Balancing the Receiver's Oscillator 

In adjiistinir the "liiirli freuiieiiey ‘ trimmer 
eoiuh'iiser. in the s«.i*v Hseiliaior eifeiiit, make 
coriiieeiioii J'l'oin tin* A jaek ‘U' tin* s|.r\iee oscil¬ 


lator to the .\N'r torinlnal of the radio set. 
Icjiviii;; all other eontieetions the same as for 
the I.F. atljnsinieiits. Tin* control knoh on 
I he si'i'viee osei)hit«ir is set at witli 

the switch turned from **interniediaic" to 
Itfoaileast." 'File dial on the receiver is set 
e.Naetly at Mn i Moo ke.i. with tin* volume 
eoiitre) s<*t at lua.xininm. 'Pile service oseillaioi* 
is turned on arn) its a(teauat<u- is a^aln ad¬ 
justed until a oiie-half sejile reading is oh* 
tained on tlu* output meter: If tlu* receiver is 
hadly out of adjnstnieiit this may he dilh^nlt 
to olitaiu. reiiniriii^ the ust* of headplioiies in 
place of the output meter, 'Plie hiudi-fre<iiieiiey 
trlnmier condenser in tlie set is ejirefnlly a<I- 
jiisted for maxiiniiiii I'cailin;; on the output 
tiieter: or for niaximiim voluiiic in the 'phonos. 
After inakiii;: the adjustment, turn the station 
y«*Iector sliirhily, notiii;; \vlu*ther any ineroasO 
in volume can Im* ohtalned hy this prtiecdiire, 
ff so, then the It.I', and lirst-deteetor trlmiucr 
eondeiisers must he aiijnsteil las ileserihed be¬ 
low). followed hy n titnil re 2 idjii?ilmciii at 1400 
kc. <if the .set's oscillator liitfii-fre<iiU'iicy trim- 
tiler condenser. 

'riie set's oscillator ‘'low-fre<|iietley or "inid- 
diiii: condenser adjustiiient is tnade with the 
satne eotineetlotis as wlien niakiii;; tin* •'hi;rli- 
freuiiotiey’* ailjiistments. In (his ease, tlio 
riiilco dial is set at 7o, and the oscillator 
control kn<»h at 70f( ke, I'he low-freijiieiioy 
paddinu e«nideiiser is ti<iw ailjiisted for inaxi- 
miini readin;: in tin* output meter. If the serv- 
lit* oscillaior siutial eoiiics in stroiiirer at a 
position off 70 cm the sc*t scale, adjust tin- 
pa<1din;r <*ondenser for timxinuim output <mi the 
meter at this "off ke.** posllioii of tin* set dial. 
.Vow rciuiic the set sli^ditly t4» obtain fitly 
further possible* inerejisc, adjustlim tin* lanl- 
diim eonden'icr ainl retiiniii;r the sc*t dial c'aeh 
time so its to hriim the ptdnt of maximum 
cuiipnt as tiear 70 fis ]M»ssilih‘. 'riu'ii re.<«*i the 
sc*t flial to e.vacMy I4u find njidjiist the set's 
hi;rli-frcipieney triinnier eoinlenser, sltiec* it is 
possilde thal tlu* adjust nu*ut 4»f the |ow-fre* 
cpieuey pa<lditi;r eotnh'iiser has affc’Cted tlu* liiirh 
sc*tlili;r of tlu* dlfil. scuuewluit. 

'riu* adjustment c»f the K.l'. :iml Jir?.t-detc*etm* 
irinifiier is «loiic at 14o on tiie receiver dlfil, 
exactly as for its «»seiliaioi* lii;rh*frec]in*ne.v 
trimmer adjustments. 


BOOK REVIEW 


TI-.I.I A ISIOX, \y iMl^ar II, IVlI.s, l‘iil)- 
lislicfl h\ .Me( iraw -1 lill PoMik (‘oiniMiiy, 
hie., Nt*w '^*ork, N. 7 x »•', inches, 
*272 pact's, cicdli. 

T» h I i'.loil hjl> he t il maeli' ilu- '.llhjee t eif see 
iiiu<‘h h.\ >1 eo'ii-fil wriiiiii: ihai it i- a ple-asiire: 
lei r>*ae| a sam*. luJoil-e'el heieiU lllfit e-eiiiiaiiis 
eliire-.vl ilde> iti fepI'riia I ii 11 ile^l<-Jlel of eli^;rilise.d ]iUh- 

lie-liy. The* fllMlieir luis ..1 fl'om '.liieilheO-- 

iim e‘xi.-tiii;r elittie-uln*-.. in the an witli iip^v pre*- 
dje-tieeiis flllel e Xpl-i-'.siHil'. eef hiillel e*UI luisiasill, 
hut ratlie*r ii-cfits ilu’iii with tlie iitnui'.t fi'jiiik- 
lle*ss in liu‘ helle-f lliat lluv Will he* e*\ e Tee Mile: 
Ilirepllall ae-plirale’ Uinle-I'.lfinelin^ :l1iel e-euupre- 
lie>Uelili;r I'e-Se-fl rell. His ]iiirpppse> ill Wl'ilili;: tills 
hepeik has lie-eil tee eh-X edop ;i e-h*ar lllieh-rstfl lul- 
lim eif IupW e*.\isiiim te'le vi.sieui s.\ «.re-ms Weirk, 
llU' basic preie-esv,.v jllVeplieel. the stfliularels epf 
pe'rfeirmai|e-e e*Svciit i;el lo a <-ep|U llle'l'e-ia 1 .se*rviee*, 
the- lillli 1 : 1 1 ieplis eef e-riflill fe-atUI'e*^ eef <*xistiu;r 
110*1 hoels staiielin:: hi tlu wii.v eu liu- itiiainiiie*nt 
eef e-eilielUe*re-ia I ] le'l-fo I lllf I lle‘«> s| fi ndu I’els. fliul tIU' 
nut lire* epf I lie e |e\ e-|p<te|ae>ll 1 S ..till Ue*eessary tel 
lerhi;: peTfeirmuiU-e* epf pldelie-.SeTVie-e* e|lialit.V, 

Mr. l*e lix luis writre>ii uii adriiiralde* heieik iti 
eli'ar, iunleTStanel:i hh- la iitrita i:e*. Farts epf it 
are* le*elltlie-]l 1. hl|| Slill We*ll wilhlll the* kllepwl- 
«‘dv:e* ipf raeliei e-ei|i*.| riie-|«prs aiiel Se*rvie-e* .Me*n. 

.^fle•r r*-aeliuc: It. epue can ::ive* itite'lH;reiit iiu- 

SWe'f.s UP the* lUlllie-replls ipU's! he||S tiUlt pe'eiplo 

e*\e*rywhe*re’ are* askiuir nheuii tlie ii'-w wepiiele*!* 
<pf the* raelio inelii.str\. K. II. 

]{.\l>IO .SKRVICINt; ('OrR.^K, hy \lfrnl 
A. (iliiianli au<l ihn'traiii .M. I'rce'ik I*iil»- 
)i.s|ie*cl hy Radiei re-chiiicat FtiMi'.liiner f'o.. 


New 7'eirk City, (‘loth hoiinil, 182 pufru.s, 
I'21- illu.stratieuis, sixe* 7 x 7‘^, in. 

A prae-tie-al, e-oiu isi* te*Xt epli tile* llSe- epf iue)ele*ru 
nieliep se*rvjee* ill'llriiuie*!!ts ; ami the* rapiel and 
systematie attae*kiii;: epf i*aeUep servie-e prolpleMiis, 
'Phis leeeepk is flpliairahly Sllite*e| lep the* lO'e*e| 
of tlupse* whep wish fep lui Ve* i| llatlely re*r.*re*Ue*e* 
feer I'fleliei Seivie e* pl'p P4e*ihl I'e* Uliele*r piaetleal 
ele-lliaiiels. I’A ell the* Ipe*vri li lie*!' ill rile* tielel lie*eel 
lieit fe*e*) a hit lUie-flsy fllieplit elelving iuto its 
pjl::e*s ; silie-e* it luis lpe*e i| pre*pare*d in te'Xlhepok 
fashiepti. with niiiue'i-epus revie*w' i|Ue>siie>us e-losiii;r 
all lent tile* last ehapti'r, 

'I'lie.se* ehapip-rs ale*; tie, liil repehn-iiepii ; i‘J i. 
l-Me-e-irle-al Me fisuriii;: Inst ninie*tits ; ip. Simple* 
K1e*etrie*al 're*sts; <4 1, 'rite* .Set Atial\ze*i- aiul 
the* lh*e-e*iver: (.7i, 'rnpiihli* SIumpI in;; the* IJe*- 

e-e*ive*r ; (Hi. 'I'he* .Se‘rvie*e' 'I'e’St t tse-illil leir ; l7l, 
1 111 e-rfei'e'tiee-. N'epise*. aile) Its Klhlllliathui I (S|, 
Vae-iumi Tnhe* ('he*e‘ke*rs; (111 Fse'ful Infepriiia- 

lie.li iPPl- Se-rvle-e* Me*U. All e*Xe-e*lP( ie itia 11j* title* 
lllele*x e-lee'.e*s the* hiiepk : tln*re are* alpepiit !IdO 
se*ipai-aie' listiii;;.s. 

Fariieiilar Heeler sliepuhl he* made* that tlie*re‘ 
are* 2S c-ireMlitS eif te*?.t lllsl rtllele'ius 1 Il<-lin1e‘eI In 
lllis Veplunn*,—wllie’ll is epin* e»f a se*rie*s eeuisil 
tUlllCJ a "e-eui rse'.‘* 

*riie iiiiieplint eef (oe'linien) '‘meat*’ w*liie*h the* 
illlthepr?. in eeilhlhepra tieptl Imve* sUeM-ee*<le‘el in e*raui- 
luiiiL' in lep this re*laTlve*ly small space is eipii- 
sie|i*rahle*. Mepsf .Sei'vie-e Men will pepssess a 
ecriaiii preppeprtiepii epf tin* kuowIe‘d;'ef cepiitaineel 
ill "Ihidiep Se*rvie-itiir Fepiirse*,'* iiie*re*Iy as a I'e* 
*.1111 of siiiely ariel praetieal expe*iienee* in the 
lip-hl ; lie*Ve*r( lU'h'SS. mileli epf the* hepok will lee* 
iu‘W to prae-tie-fiHV e*very .Se'rvie-e* Mail, elm* partly 
III the* wiele «.\pe*rie*lie-e elf tile* ailtheprK ailel the*ir 
el|\e*|-s*ifi4*el VicWpoltlt epf tllC Sei'VlcC .Mjlll's I't*- 
*(11 i r« iiie-tits. 



No. 550 


OSCILLATOR 

Licensed hy T, & T, Co. 

$1 Q Net to dealer 
AO 530 list 

^2 1 dealer 

output meter 

// not at your Jobbers we will ship 
direct when remittance accompanies 
order. 

A s t II r il y moil 111 ated instriiincnt 
carefully m;ule. Completely shielded 
with separate battery compartment. 
Furnished witli 22l^-v. and 3-v. 
batteries and one 30 tube. Direct 
readinjr broadcast hand (550-1''00 
kc.) and intermediate ^baiid (120- 
185 kc.). Sharp 2d and .3d liar- 
monics for 260 and 475 kc. Oper- 
atinif instructions attached in case 
cover with shielded wire leads. 
Very compact. In leatherette Case, 
6xliF2^5I/» in. Weighs but 8 
pounds. Built to hiiih standards. 
Every serviceman should have the 
No, S^'O oscillator to alijin r.f. ganjr 
condensers, locate detective r.f, 
transformers, adjust i.f. transform¬ 
ers, check oscillator static and de¬ 
termine sensitivity of a receiver. A 
necessary instrument. Get yours 
today. Write for catalog: of serv¬ 
icing; instruments. 


I 


Readrite Meter Works 
17 College Ave. | 

Bluffton, Ohio I 

Ple.TSf setul .ill infepniiaiipui .ihoiu j 

Rf.Telrite Oscillated ;uul epihvr se-rvive.* I 

tnsiruniciits. I 


V.Tinc 

.\plelrf.** 


(‘it V_ 


I 


Readrite Meter Works 

Established 1904 

17 CoIIefle Ave., Hluffton, Ohio 
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Service men make $90 
extra per month installing 
AMPERITE. Send $1.62, to 
Dept. RC* *5, for dealers’ 
sample AMPERITE 
and sales helps. 

- 561 BAOADWAV. NCW ai^a 






RITE 

Sell-Adfusting 

INE VOLTAGE COMTOOL 



UNIVERSAL 


LIST 

$I5«« 


2BUTTON 

HANDI-MIKH 


Mjxti-'iiii iiiiii'iif'. iiilriiiiiii ■ 

X liliMil-jll, l.iiiiti-il 'Iruli lii.tiinil 

ill 41411 jjiil tiif iiii't rilKH<-l iiiitrii. 

I tli4li lit iIpv I III \li ilatii.|l'- jiirts 
ti- li-i -li:!..11.-4 il ir Irm |mt| jurn-.l 

niiiulil; i ii|illi-l l-'iir ■.'/■iii.i- 

hiR tr.iiiHi|,htHki .ir )Kii»f nioriUiix 

Oiir l-nKl'i<H>rlni! Drpariiiii nf it 

^»||lr M-iil.r. S<-vt iHtpliiij 

Tn l'r lyili Is frim $) tut uii 


UNIVERSAL MICROPHONE CO.. LTD. 
424 Warren Lane, Inglewood, Calif., UrS.A. 


OEALERS-AGENTS WANTED 


EVERYWHERE, to handle 
the fastest selling radio at* 
tachment on the market today. 

THE POLICE LOWWAVE 
CONVERTER 

ni V tirvi Iri-ii-iiliii tliit I-i 

ea-ll> .. 1 1:^1 Hit til ali\ rjillir 

li> iir-,it:- .1 ’Aliliti .iiOMih: 

4 HI I ii|i- I h. it an> iIidk 
Hi liaiil |■llEil-^ i>r« ...li I lir.li 
■inil p<t suili Ihrlllliii: .‘vilt|iij,i .ii|il i4t'*|i sen* 
sailoiiul^iii'ir - HU >11 iiiiiiiiinrt tiiii wi iia- i.ir 

f«ir It,.till I'lllit* '«|ij.iii" >liii|ili '’Ii4i5 

H14 fuml-hvil 

SELLS FOR ONLY $3.00 

. 4 ||||| II -,*i fur -HHiiili- |||| I..I.1I' If wilt 

■aI Ii. hiuI ]i|i l-k ... III! I tt II >nlir ..iil 

lij, IHIiliiali (III- tiul!lllIlf |i tiQ 

POLICE LOWWAVE LABORATORIES 
1460 Huron St. Dept. 12 Toledo. Ohio 


V*- ■ I ^ tl# 


UNITED SHORT 
WAVE CONVERTER 


Rail}:*- 1*1*210 iiio- 
iriv ii'Ini: 'O'-'Eil 
(■oil :in>l 
a ' ' e 111 I’ I > T"*' 

ttiiiP'. Iltii-I til iiiki- 

iHiiM r 'iM'iil.N trillII 

tllP IH'llIHlil' 

]i.iiiii'‘"iii** tn I' > n I 
Mii)l;iitii-r. Iliil'lK-il 
in naliiio n>'i.{l‘ 
lii>«‘ jliiUh. iiKi't 
l•nllll act iiiiiM-iti-i 
uit till iJialkcl. 

Write for descriptive circular. 

List price $23 (less tubes). 

The United Radio Laboratories 

27 HOWARD STREET ARLINGTON, MASS. 




ALUMINUM BOX SHIELDS 

tleiiiiltto "ALrOA’' stork, slhi-rdli* lliiWi. 

- ( • T 11. fI 1'’ X X 7 .Mi.nti.r >lxe 

S ' •*-. - X .V\ >'«n Shield (like iil.niic 
i ii riphi'i $l iMt Any Si« to Order. 

Skindei-vikin Button. 95c, 

* BUDDY" TEST PRODS, 

_I Al«a.v-i 'liant lioliiteil. ii'lnp 

i ~~ ^ I |ihiin<ii!ra|>ii nrfill«>>, 1-ft. wires. 

iw—I ful.ijeil nliiide^ l<lemlf.v each 

B I lead. $1.5i> nalr. 

^ I Natiunal 2 .^taiur timuensers, 

I $2.4.'); Ilaininiirlunil K«|iiiillxer 

.. .H . 1 - 711 . l*,e: i’llm Tuhe Shield. 

4Sr: Delileii >liteh|eil wire. 2r 

* lier foul. 

Wo ..peelrtlizo lit riullo harts 

- -- exelil-ihely. 

rairylnif Gases for Set Testers. Atiulyxera, IVrtahle Seiv 

BLAN. THE RADIO MAN. Inc, 

69 Cortlandt St. Dept, RC-532 New York. N, Y. 



SERVICE FORUM 

H'tnifinurtf jnnit /nti/r (*<>(*1 

S4it. :iimI iiiir >l:tri«l-nft' iiisiihi or liiililiii:; it Wt'll 
lint from iIh' lioiisr, stud ;rl:iss iiisuliitors od 
I' jirh riid of tlm >D*rijil. 

T’hr ;:i'4iiiiHi is No. I 4 rtililM'i- foV4*i*iMl. <-hiiii|M‘(l 
tti tin* riiUl-wahT |*iin*. iiour ili<i Irad-iii end 
and tii'tl in wltli a ;ral\tinizcd iron piio* drivoii 
ill tin* uroiiml si.K: foot for (lu* litrlitiiiiiiz arros- 
t4‘r lh< k«‘o|i.>. flio ;:roiiiid wot ai'oiiti«l this ]d|i<'. 
.\s ali<t\o sialod. Ilio voliitm* dom'oasrs whon 
ho ns 4 *s tho at'rial. Wo liavo ti'lfd to jrivo yon 
all tho infonnalion possildo rl■l:nnlintf tho 
aho\o «pH‘s|inn. 

"ILmho l.oi ii:'* 

/th,r T10> SvctUf's, rufif. 


THE TETRADYNE 

{t'uHthuivtl from dX-) 

>itio Kh‘<*trao 1 .l.inai-iihiii Typo I' rosi.».f aiin*, 
T.'i-Wsiti. Ulo and K11 : 
into ".(MHi-ohm i-osisDn-. Itl"; 

into l%lo4-trad "iMt'ohiii ;rri>l rosisi a rn“o. lii;; ; 
T’hi'oo iT.'i’ko. IraiisfoniHirs. T’l. T’", T*’i : 

Olio T’hordar.-oii iiipitl push-pull I ransfortuor 

'1‘ypo "IDS. T4 : 

OiM- Tliordarsoii ontpui pitsli-iuill ti'aiisforiiior 

‘r.vjM' 4 s:m . T’«’» : 

f >iM> I’oln powm- I raiisfoniior. '4."* ty|)*’. TT’. ; 
Olio l*4d4* ;;u-honi-y olioko. i‘ll. I: 
o'hoko o4til No. -J is Hold ooil of ilyuaiiilo 

spmkor ;i 

Olio llD-\oH A.t‘. swiioh. SW. : 
iiiio National T’ypo II drnin dial with kiioli : 
'I’wn kindts l*in. iliarmUor for t':i and Ud; 
oiii* ininiaturo lamp ami sin-kot. S.L.: 

'I’hroo slhllin: i-Mps ftn* KID. Kll : 

Oin* alnmiinnii haso. si/.o "I x 1 I *4 x "'I* ins.: 
Om* aliimluiini sliiold-hox. sizo x *4 x 

ti ills. ; 

i >m‘ aliimiinim shiohl-lot-X. sizo s f/j x x <» 
ins., with twi. partitions: 
ifiio Pilot tnho shiohl ft»r niodulator -osoillaioi* 
I nlio : 

T'on fi, of P.oldon shioldoil wlio; 
l-‘lvo ft. of liidih n riil*hor-oovoro4l wIin* ; 
t >in* aioltlotl-liakoMto twin .hu'k mai'koil ‘’l-’iold ; 
t>m* nnihh-d-haUolito iwin .|aok mai'kod "Spoak- 
or” : 

'i’wti Khy himliii;: pusis, •.VurlaP* and "tiroiind”. 


CRATER LAMPS 

(CoR(hn4('tf from ito;n ti.s.s i 

TTif* oir<-iiil of l-’iir, It! rust'inlilos that of Ki-. 
li: and. liko Fiir. 11'. fho 11 ansDirmor i< oon. 
iio4|od dli-ooily ill iho plato oirniit of tin- >.nt- 
piil till"', ttiily mio vnriahio rosisior K i*. ro- 
ipiiiod ill llii- oin'iiir. .\s in tin* otiior oii<iiits. 
its v;itno siimild raiiiru Poiwoon n and ."ti mini 
ohms. Kxoolh'itt r<*snlts aio olitaimsl with this 
oirt nil. 

> nio of tho liosi and simplost of oiri-iiils is 
shown ill Pi-. 111. lloro tho traiisDn-im'i* prim- 
ar.\' Is ii>od as a 4-||ok<' :iiid tho lamp i?* imlo* 

pi-iidoinly fod with r>.P. . . hy tho 

\aiialdo rosisior K irsiin:iiiL' np lo r»ii.iMH> 
ithmsi. t'tnidoiisor t’ is of l-mf. raparit.v. 1-or 
all-round witrk with nal'T tnbi-s up to .lUin-in. 
ill diaim-tor ami np to Itin-ina. rapmliy. tliis 
oiroiiit Is hi:rhl.\ n*<-omim’iidod. 

Ill tho oin-rilt of Pi-. 111. tho froipioiiry 
rosptnist* may not h*- flat oiioiprli ovor tin* wlmlo 
ratnro to -ivi' tho tlnsn-ot loal id'-al dosiroii. 
'nM-rof4iro 1 -Ml'. II has Ih-i-m Jirratnrod to ovor> 
ooiiio any d**toois whioh tiiay oxist in Pi-'. 111. 
'I'ho hasio 4'ii-4*iiit is tlio samo. it has in mhli- 
lion, lioW4*voi-, a roslsttn" <al»oiit .*iinMi nhiiisi 
it I i-oiino4-to4l aoross Iho ohoki* to tiatton its 
oharaotm-ist!<' otii-V4‘. 'iHio ohoki* imi.v ho pisiki'd 
at MMHt or in.tton <-yi-lo.s, and tin* rosisttir has 
tho offo(-t <tf i-iittliiL' off tin* iM*aks, 

.Kiiothor ptiliit Is that tho t-huki* tuay not 
i-osp4iml to tho Iiiirliost frotpn-m-ios duo tti ilis- 
tiihiitoil oapaoity. l*'or this toastui. an air-oo.o 
ohok»* 1. Is ooiinoorotl in sori«*s. 'Eliis shoiihl 
i-osimato or ho poakod in tin* n'‘l;rlilmrlnt(Ml of 
;’,n.Dn«t <-yolos, wiudin;t fiNUU an ohi midlo 
transfttrmor tromuvoil from tlio ottroi may Im- 
omplo.voil; or a nnmhor of litrp* lionoyt oinh 
4 -oils, tniiod with a lar^e variahio ofttMloiisor. 
uii;:ltt improve* results. 


Classified Advertisements 

Ad\-orti>cnu*nts in this .section are inserted 
at the cost of ten cents per word for each 
insertion—name, initial .atnl address eacli 
count a-* one word. Cash should accom¬ 
pany all classitied adverti.i;eiiients itille-JS 
placed liy a reco^jiiized a4lverti>int' agency. 
No less than t<*ii wor4is are nceepted. Ad¬ 
vert t«: it ig for tile lime PtJJ issue should 
be received not later than .April 9th. 


AGENTS WANTED 


KKAM) NEW l»l'l’«)KTP.VITV for saU-smeii 
with ears, (all oii radio de.ilers, S4Tvicc men 
ami joItlMT.s. I’opular low priced specialty every 
service man neeiis and v\aln^. Men now making 
$2.^ to $40 weekly sideline. W’rite today, tlive 
detail-i an4l territor) you catt cos-er. Hux T.M. 
Kadio-C'raft. ‘AH Paik Place. .Vew York, N. Y. 


CHEMISTRY 


HECiiME TRAI.Vl-:i) ClIKML^T. Thousands of 
op|K)rtunities—fascinating eaieer. I.earn at home. 
('4>mplete experimental l.ihoratory outfit given. 
Write for big free h4iok. Pheinical Institute. 
I'l I’ark I Mace. Dept. KP, New York. 


INVENTORS 


I*ATKNT York l.VA ENTItJN: Send tor FKEK 
liook, "How i4» obtain a Patent,” ami "Uet-oul 
I of Invention” blank. ( <msnlt us about ho\i to 
protect sour ideas. A'ictor J. Evans & Co., 620E 
v ictor Bldg., Washington, D. C. 


RADIO 


RADIO .'sKRA lCE ME.V Attention—Power trails* 
formers rewoniid 4*r built lo your re(|uireiiieiits. 
Mc\ke Radio ."'ervice, 2i40-A St;insliur>. St. 
lamis, Mo. 


1-'(>RCED To .SELL—We.'.ttiii 4>scil1ator (with 
output meter-. Only two mouths old—[lerfect. 
Seventy dollars. M. W. (Heckler, Metaniora. (Jhio. 


SE R\’ I (■ E M E.V. ATTEN Th > X — S peak ers re - 
wound, magnetize4l. repaired, to $2.75. Com 

plete I’owcr Pack Service—Translonners rewound, 
ecjmleiiser ldock> repaire<l. resistors iliiplicaied. 
(iuaranteed. Chirk Brothers Radio Co., Albia. 
Iowa. 


SERV ICE ME.V and >l)oi>s. rran^foruR-rs f]io\ver> 

rewouiul. alMi special t>pes ni.'ide. ."^upri-nK- Radio 
l.aboraturs, l(i l-'iiltoii Ave.. R4)chest4‘r. N. Y. 


RADIO INSTRUCTION 


LE.AK.V Ra4]io. tek-\isi4.n and talking pictures 
ill Canada. Day. evening and home study cIasN,4-s, 
Free scholar.ship and trip tti Toronto, all ex 
pen>es paid. Booklet tm reipu-st. R.-idio College 
of ('anada, 310 Voiige St., Tovotito, 


T E I. H V I S I O N 
N E W S 
Now 2,Sc a Copy 
On All Newsstands 



nnn will be paid to 
^D,UUU anyone who 

PROVES THAT THIS IS 
not Die ut'tual photo of myself 
show j 1 ) 4 ; III.) !-u|>crb |th>sl(|Uc 
«nd hovf the U(l^' S.istem Iibs 
lii4-re;i'ed my own height to 
6 ft. :( 3-1 Inrhoi*. iiitndredi 
of TeslliiioniaU. Clients up 
to 4:» >eHr!! olil guln from 1 to 
6 Imhe- in » few w,oksI 

No Appliances—No Drugs—No Dieting. ROSS 
|T^| SYSTEM NEVER FAILS. Fee Ten Dollars Com¬ 
plete. 4 iiio lliriiu; Ti-'tiiii(iii\ :iimI Pan h nhir'- A 
ri-iil 'i:ihii< ".Mlow tiiiM- inr r<*njrn in.ills .-f rnss 
the Athinth." G. MALCOLM ROSS, Height Specialist. 
'<narhor4)ugh, England, (P. 0. Bo* 15). 



J Tube Checker 

Blueprint 


aiiil eoinph*l4- insi rueiintis f«4r making tube t»*>i*-r. 
Tests ill! t \ p4*.s. inr-liidti'g 1 v*'lt. kith plat4*s 
4it -.•'U, till* iiew diortile iliofh*!* and trio*les. 
I-'bxibilil.) Wliii-h iti>in-i-s lesUT against Iw-c-oin- 
ili«g oliMilete. .'ieTi! pii.stpaid lllM»n HTeipt of $1,011 
4-as|i or nioii4-y oi-tl»-r. 


DAVID L. FOROE» Jr., USMC. 

P. 0. Box 212 Quantico, Va. 
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SERVICE SHORT CUTS 

{('UHtiuucd from pouc 


iuo(l<>)s. in it i> Hittifult in 

nny tnni* of this fornior jiiinoyanrr. 

If Hh* Servh * Man ran irif<»rm tin* owner 
of siirh a sot that the hiini oan l>e “hahimiMl 
out” at a small oi>st. ho is i|iiito lik^-ly to la* 
ohi to “;;o ahoail.’’ Most in(ie)ioiHli‘nt SiTvieo 
have loll:; simv loartio<l that tln-so 
little extra jobs often make his work far more 
|0‘oiitahle. llowever. elimiiiatiim hniii that Is 
<!no to the oriu'itial <l'-siu'n c>f the set is not a 
siin|>le matter, hut tin* solutiim of the prohleni 
as proseiiteil liere has provo^l stieeesshil atnl 
[oaoilral of application to a large vari<*ty of 
SetsJ, 



It is particularly suited to tlio typo of n*. 
eeivor most likely to give trouhle of this kind : 
he eon vent ional T. It. 1\ reeeivor. having a 
*gii or ''Z“ tirsi audio and a single ‘71 or ’-to 
output tnl>e, *rhe writer inis also appiiotl it to 
other l\pes sui-h as si*roen*grid sets luiving 
push-pull ontjiut cirouits. with stitisfjictory 
ie«iiilts. The inetliod is sjiuide ainl praotieal 
and <loos not reipiii‘<« any changes in the se; 
or its wiring. Itesjdte its siinpHeity. however, 
it was rml.v evolved after a great deal of 
exiierimetital woik based on the idea of intro¬ 
ducing "hnckitig liund* into the ainlio circuit. 


In hric'f. till- iilea eonsisis of coupling the 
grid of the lirst atidio tithe lo the “t'* Idas 
circuit of the |»ow<*r oitiptit tithe through ti 
liiuh resistance, as iiulicated at the left of 
tin* diagram. Fig. It does n«u aff<‘et tin- 
grid bias of tin* tirst tiinllo tithe, as might 
app<‘ar at first glance, and has only a slight 
etfert on tile tone (pialit.v. the re.sult lo'ing a. 
little hover pitch in the musie. 

If it is a strong hitni that is to he reihteecl 
or eliitiitiaied. ti nia\’ In* ni*eessary to lower 
tin* n-sisfatice U to the ]ioint where th<‘ volume 
will he slightl.v fediieed. <U‘iIitinril.v. however, 
tin* htitu will etitirel\ ilisappi-ar without pro- 
dinjiig any itotieeahlc l■fl^ert oti tiie voliimo. 
Tin* methotl will provi* etTi-etive in nn>st cases 
on Sets on whii-h all (►f the usual retin-tlies 

liave I.. tried wliliont rerhning the Iniin ti> 

a sjitIsfai-tory level. It should not he iie<-4'ssar.v 
to adil. however, that tin* method is not r«'eom- 
nieiided as a cure all for poor tubes or dt*fects 
in the set. It is. )iai‘t icuhirly re«*otnmetnled 
for use on sets that have plent.v of volume 
and a normal aiinuint 4»f hum. which it is 
desireii to reduce to the level of the hi'St of 
the new sets. It is also V4*ry useful iti battery 
sets that havi' lieeii c-onverii*d to electric opera¬ 
tion ;ind that have an excessive amontit of 
hum whicli cannot he redined otherwise. 

Owitig to the simplicity of the device, no 
directions f^»r its installation are necessar.v 
«dher thati the dia-grani. l-'or most s<*ts tin* 
variable resistance should have a value *>f 
ahiuit Min.nun ohms. 

.\ not4* on lititn re<litction that is wiu- h men¬ 
tioning here, sitici* tnan.v Servici- Men may not 
hi* familial* with it. Is the cfTeciiveness of a 
vartahle resistance ns«*d to reduce tin* line 
Voltage going itito tin* S4*t. A iriu-ohm ln*avy 
4lut.v tiieostat 4‘4»nin»4*te4l in 4ui4* sldt* 44f Hu* 
A. F. snppl.v llm*. as .slmwn at tin* right 4>f 
l-’ig. -t. will ofi4m Work wonders H4it only in 
M*4lU4*ittg hiitn. hut niaii.v llin* n4ds4*s ami ilis- 
tnrhaiH‘4*s that originat4> in tie* lighting di^tili 
as W4*ll. .\s iu44st i4f tin* nnuN* 4*xiM-riein*4*4l 
Service Men kiniw. a 4-ertaiti lim* V4dtag4* will 
give the lo'St r4*sults atn] ati.v* iii4-reas4* ah44V4‘ 
this vahn* ivsults in a iarg^* Increase in liutii. 
llm* noise, and tn4ises witldti tin* .set without 
any gain iti iM-thirtname. 


FOREIGN REVIEWS 


B KI'FISII ra4lio eoiisi rtietors are 4‘vineing 
eoiisiderahh* iiiteiest in the *‘.\4Uotoin*." a 
iiew |•eeci\4•r spon^ore4| by and 4h'S4i*iInal in 
77i4' II irrfvxH II urhf. ‘I'he basi.-. of the arrang4*- 
llieul cjoisists ill 4*xt reiiiel.V high seleclivit.v 
n‘::a r4lh‘S> of his.”, if ipiality dii4‘ to si4]e-l>:i iid 
4‘?itthig. followed b.v iin't^'etion in the :]ndi4>- 
atiipMli4‘r eirenlt to i‘4‘insiate tin* inissimj fre- 
4jm*n4i<‘S in their |irop4‘r proportion. 'riii.’H idea 
'.4*erji'«. io hear a 4do'4e ri‘semhlance to tin* 
St4*iio4le reeeiv4*r 4if 1 »r. .lann-s Ihd4insen. which 
was tin* sitb.ji-et of heated 4*0111 rover.'-h's in 
)eehni4al 4*ir« h-s oti both shies of tin* .Vtlanth*. 

't'he essential circnli of tin* ‘■.\ntotone“ i.'. 
.«.ho\vii in the a4-e>iTnpiiii.ving iliagratii. Tin* 
4le^ired higll 4leg|*4*e of seleetivjt.v is 4>htaim*d 
II14-rely by tin* nS4* of a very loosely 4‘0llp|e4| 
tvvo*stag4* linml-pass tnn4*r. which fe4*il.s ili- 
ri*4 rly into tin* 4 let4*4*tor tnla*. If the ahsem-t* 
4if preiiniinaly K.1‘. ,implili<‘atioit S4*enis strange 


to .\mi*rieaiis. ph*ase l■elnendM*r tliai broadi-ast 
eiMiditioiis in Gr4*at Itriiaiii am] Ihirope are 
altogi'flu*!* 4 litVerent fi-om what they a I’l* in 
I In* l iiiieil Stales. Gr4‘al .S4*iisii i vity in i*4*- 
< elvers is not in* 4 ' 4 *ssary. as the iransiniiting 
slaiiotis a le povv4*rfiil ami niini4*roiTs. In faei 
tin* eiilin* Ih'itish hroa4|4-ast in:: s.vst4*iii is 4I4*- 
.'.igiied U4 pr4n i4h' salisfactiuy ri*snlis in evt-ii 
ihe simph'st crystal S4*ts! 

‘I'ln* aii4lio •‘4-4»rr4*ct ion” is ohlaiin*4l by a 
sinipie 4'4»nirol 4*onsi.»ting * of a .^eheiir.v 4 hok>‘ 
11114 ) a r*.miu.«dmi variable re.-nistanre 4‘onnect4‘4| 
in iln* grid 4-ircnii 4>f tin* se4*ond iiiIm* 4>f a 
Ihre4*-siage aniplili»*i*. The S4*! C4*rtaiidy lo44ks 
in!4*r4'St iiig. jijni S4‘eins tn a4-4-4unplish tin* pur¬ 
pose of the tnm*h-4]ispiited Steimde with h*ss 
appar.'iius. .Vni4*ri4‘an radio i*xperinn‘iilers vvlio 
want to hite into a r4*al 4lesigti Job nilglii 
mlapt the circuit to ilonn-stii* parts nml tuh4*s. 

—U. II. 



Start Your Career Today 

In the world's fastest^growing industry— 


Von can, if y4>u will, >!art your career t4Ml;4y in 
I In* world's hcultluest ami fast4-st-grov\ ing industry 
—R.VDIi). The higg4*>t and ino.-.t talked 4if huihh 
ing pr4ij4‘4-t ill the vvorld-—K.VMlo (ITV—is hut an 
advaii4*e sign 4if tin* tuture this iiidii.<*tr.\ liohM f4*r 
Ihe mall who g4*is Marl4‘ti in it toilay, while the in* 
dust ry is 
still y4»ung. 

Til4- first 
move is up 

t i> \ 

Ih-ad this 
a il V I* I tise* 
nient 4ar4'» 
fulljk* and 
llieii send 
in the at- 
lachei] cou- 
p4)||. Ilut4l0 

it no vv , 

Oet started. ,_ 

The !lll■e4* V4duines of this library cov<*r the cntir 4 * 
fi4*hl of hiiihling, n*))iiiriag and “tnnihle-slnaiting” 
oil inode I II railio ivc4*ivi-i*>. Tin* lahr.iry is up-lo-tlM*- 
riiiumi* hi 4'Vi ry re-|M‘ct and is haM*<|bii tin* very late^r 
diWelopiiieiits hi the design and Miannfaciiiie of 4 Muiip* 
iiM-nt. Till* rapid ly •glow iiig intiiist in short*wave and 
television reception i> ! lioriiiighly i-ovi'risi in a coni- 
ph ie sei iioii wliieli di al^ with* tin* eofotmet hui of 
I hi*! t>pe of apparatus. 


'4i]£ii£L HDfin 


Ra4lio 

Construction 


Library 

INCLUDING CONSTRUCTION 
OF SHORT-WAVE AND 
TELEVISION RECEIVERS 
By JAMES A. MOYER aud 
JOHN F. WOSTREL 


Fatuity, University Extension. Massaehusetts Department 
of Edueation 


Three Volumes — 1087 Pages, 6x9 
605 Illustrations 

VOLUME I: prexnits the fundamental principles 4 if 
radio so t*h*arly aiul simply tluit aiooiie ot average 
trainuig will he aide to read, umlerstand and apply 
tlielii. It giV4-f. ai tiial woiking ilrawings and ii>Ts of 
niaienaK ter tlie conMi*iie|ion of many l.v |deal sets. 
VOLUME 11; fully dis<*ii>s4*s all of the clem<*iitarv' 
principles of rad hi coii>tnjctioti and repair. An e.x- 
plaiiutiiin ^ ot the necr-ssary st 4 *ps for ‘Troubh * 
shooting,*’ ri'pairing. S4>rvictng arai construct ing raiihi 
P4t> >U4*4*.ssfnlly. I’ni4*ti<*al ilala U aUo given 4 iti 
inlcniia «.v>teiiis, battery 4‘liiiiinuiors. loinl spi-aker.'*, 
4*haigcis, Iliis vohiiii4‘ iiM-tnde*. 4*oinph-Te insirtic* 

lions lor the 4-,Mi>injcrion and opcr:ui.,ri oi >h4»ri*%vavc 
and Il•h■vi^ioii ii-c4’j\ci>. 


VOLUME III: ciivors tlie essetitial principles ttndor* 
bmg the ojieration of vainum tubes in as noii- 
Uchnical a iiianiHT a> is C4>rl^i>t4•llt with ac<-iiracv. 
It discn>s4*s the 4*on8ti*4ictio!i. aetioii. reactivation 
I ^tiiig aiiil US4' of vaciriini iu»k*s; and an iiiierestiiig 
S4-4tmn H ill-voted lo remote control of industrial 
pr4K*4*ss4.*si; and precision ineasnrcmeiits. 






•'* horiir-stiidv 

ronrse. hiif a handy means of n^ference for the more 
t‘xiK ncnc<*i| radio 4-.xiieriment4*r. repair man, atnl radio 
diop-owner. To these men. as well a.«; to those who 
dpire to advance in the radio profi-Bsion. this offiT 
Ilf a 10 days f n-o Kxarninntion is made. 

Simply clip, fill in, and mail this coupon 


McGRAW-HILL i 

I NATION COUPON 

I COMPANY. INC.. | 

I 330 W. 42nd Street. New York. j 

I K.MHO C*OXSTRT*(*- | 

I “ll *’harjte.« prepiiM. for lo Uayx' I 

I •‘•llsfii tory I will semi $l.Stl I 

I in 10 i!a.vs. and 12.00 a month until fT.PO hft<i b 4 *rn * 

I naiil If I 1 MI wuiiteit I ullt n-Mun the M*t at vour I 

I expense. ■ 

^ Xame . j 

j Rome .Address . ! 

• City and Slate . ! 

j Position . I 

j Xame of Company . HC'-'i-.'t'* I 

j (WRITE PLAINLY AND FILL IN ALL LINES) | 
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I^dio-(?aft Readers’ Bureau 


A New free 
SERVICE 


These booklets, pamphlets, etc., are 
obtainable FREE by mailing the 
accompanying coupon. 


22. I low TO 'rKST Pkxtodks. I'liis i'i a 
reprint of an artic^le of tlie .same name that 
ajipeared in the Seiitemiier, llKJl Tiimil»er of 
ItAoio-C'RArr, aeeotnpanied by ileserijitive 
matter on the adajiters specified for the 
pnrpo.se. If you !ni.s.sed the orijrinal aitii'le 
study tlie reprint; it eontain.s inueh useful 
<lata for owners of testers or analyzers not 
already e(piipl»ed to te.st juuitoiles, Jhien 
M *1 n Ufa rt u riuff Com pa »i/. 

2:i, Yaxi.ky Hkim.ackmkxt Coxtooi^, 
Printed on heavy eardhoard, 9 hy 12 inehe.s, 
this chart is intended to hung in the .service 
sliop as a luindy source of information on 
re])Iaeement volume <*<»ntroI.s. fourteen dif¬ 
ferent <‘ireuit ])ositions for sueh eontnils 
are shown in hine-and-wliite dia/rrams, and 
speeifii* units for various eotniuer<‘iaI receiv¬ 
ers are li.sted, Nonna 11 y this chart <*o.sts 
twenty-five cents, hut tlirou;rh the kindness 
of the Yaxley company copies will he sent 
fn‘e to readers of UAOio-CRAjn’ who make* 
use of the coupon cm this i>age, Vaxhif 
Man ufartu rinp Cow pan p, 

2I-. IIaht^iax Scaxnkhs. This is a eata- 
h»jr of supplies for television exjicrinienters 
and constructors. It describes jiarticiilarly 
a .scanner with .semi-automatic .synchnmiza- 
tion, which is put out in convenient kit form 
for home assembly. Other sjiecial items 
ari' ri/rid di.sonumntinp: stand.s, frauiinj; 
levers, nia;rnifyinjr ^rhisses, tapc'r-face syn- 
chninizinjr pulley.s, lilank and drilletl discs, 
and motors, den eft d- tCi^enhantf., hn\ 

2'). AkhOVOX 1932 UoNOKXSKH AND Uk- 
si.sTc»H Mancai. and (‘atai.oo. 'riiis fS-pa/rt* 
booklet is worth havin^r ami saving. In 
addition to very complete sjiecifieations on 
the full line of Aerovox paper, mica ami 
<-le<‘trt»lytic (MHidensers, and vitreous enamel, 
carbon and wire-wound resistors, it contains 
a frreat deal of information ami data mi 
condensers and resistors in general which 
the Service Man and ex|»erimenter will be 
able to apply to his everyday ])robleni.s. 
Meraiwx U^irefeAtt Corporation. 

2ti. (*ATALmi OF Poi.V3iKT PHom*eT.s. v\r- 
ranged especial 1\‘ for radio dealers and Se?’- 
viee M<‘n* and inelndes detailed de.scriptions 
i>f }iaper, electrolyti<* and mica fixed eon- 
den.sers, resist a nee.s, volume controls* power 
transfi>rnier.s, audit* transformers and filter 
elioke.s. The very ctiniplcte specifications of 
all the j»arts will he a]>preciatcd by Service 
Men, as the>' eliminate e<»stly giie.sswork ami 
uncertainty in replacement wtirk. Pofpwet 
M an a fart a rinp Corporation, 

27. DniiMFR CoxiiKXSERs. The name Du- 
bilier being .synonoimms with con<len.sers in 
the minds of many jjeople, the late.st catalog 
of Duhilier condim.sers is .sure to be of 
intere.st to all cla.sses of radio n.ser.s. T'his 
lf)-page b(M*kIet de.scribes the entire line of 
receiving eon den.sers and tells something of 
the historical baekgr<»und of the company. 
The special .service kit and replacement 
units are recommendetl to the attention of 


On this pa^e are listed booklets, 
catalogs, pamphlets, etc., of Manufac* 
turers, Schools, Institutions, and other 
organizations, which may be of inter¬ 
est to readers of Radjo-Craft. The 
list is revised each month, and it will 
be kept as up-to-date and accurate as 
possible. In all cases the literature 
has been selected because of the valu¬ 
able information which the books con¬ 
tain. If you are interested in subjects 
not listed on this page, write us and 
we will try to serve you. 

This Service is absolutely free to 
all Readers of Radio-Craft. 

Fill in and mail the coupon below; 
make sure that your name and address 
are included and are plainly written. 
Order by number only. 


Service Men, liiebuh^d with the (‘utnlog is 
un instructive te<’hnic:il artiede <l<‘{iling with 
<*lcetrnlvtic c’oiideiiscrs. pnbitier Condenser 
('orporation, 

2H. Hamm ARI. rxn l*RKei.si<»x PuontxT.s. 
Midget variable comlen.sers and their nuni- 
en»u.s ap}»li(‘atinns in short-wave and bn»ad- 
<ast receivers are di.sciiSsed in a folder 
aceompaiiying the eomplete <‘atah»g of llam- 
niarluml variable condcn.s<*rs ami c<»ils. Some 
ex(‘<*lleiit <‘ireuit kinks are given. "I'lie cata¬ 
log <*(»ntains dimensional drawings of the 
p<»pular llammarlnml midgets which may 
be <»f assistanee to ec*nstru<*tors designing 
small receivers. Uamwartnnd Mannfartnr- 
inq Cowpanpy Inc, 

2f>. Uki. Si*f;eiFU AT!ox.s, 'rh<*re is mm*h in 
this catalog t<» interest the* transmitting ama¬ 
teur. High-grade tran.smittcrs ranging in 
power rating fn*m 10 t(» 2.')() watts are de- 
.seribed and illustrated, and several circuit 
<liagranis given. Hand-spreading .sh<»rt-wave 
receivers and many special acce.ssories arc 
also included. For the man who “rolls his 
own” there are coil forms and receptacles, 
l»and-<*overing variable ronden.ser.s, special 
tube .soc'ket.s, wavcmeter.s* transmitting in- 
duet<»r.s ami motor-generators. Radio Kn- 
pineerinp Lafioratorie.s, Inc, 


I I 

RADIO-CRAFT 

I Readers Bureau | 

I 96.98 Park Place, New York, N, Y. I 

I Please send me free of chatfie the fol- | 
hm-inR l)o<>klets iudiented hy mimljers in j 

I the im!)!ished list aljovc: j 

1 . 1 


I Address . I 

I City... State. | 

• _ _ ^ 


.30, I’xiv^ERSAL MiCRoriioxES, Carbnn- 
gramde microphones <»f all types fr<»m 
tnidged “Hahy” units to broadcasting studio 
motlels are dc'serihed and their freepunu'v 
resjion.se curves published in this interesting 
catalog. Thirteen <Iiagrams show liow 
.single- and doiil»le-i>ntt<»n “mikes” are ns<‘d 
for different pnrpo.se.s, Otlier data an* 
given on “mixers** and *‘faders” for coni- 
liinations of inieroi)lu»ne.s and ]>lionogra]*li 
pi(*k-iij)s, and f(»r hooking “mikes** int<* 
radio r<*eeivers. Unii'er.'tai Microphone Cow- 
pa t\p, Ltd. 

31. H-I. Sorxi) M«»tiox Pictfre Kr.ero- 
CACS. V four-page fobler describing s<*veral 
pow(*r packs designed t<* <*onvert <»rdinarv 
line A.C. to direct current f(*r the opera- 
ti(»n of sound-motion pietiin* etpiipmeiit of 
eitlier the film or <lise tvpi*. 'rb<*se units 
make n.se <»f dry metallic rei'tifiers rather 
tlian tube rectifiers of th<* gase<m.s tyj»<\ 
]i-lj Efectriv .Mannfactarinp Cowpanp, 

32. Hn» Haoio Device-s. 'rhis is a handy 
and very e<*mplete catalog <*f radio parts 
and a(‘ees.sories for the Service Man ami 
set construetor. 'Plie shc»rt-wave atlapters 
and “police thrillers” in the front .sc*etion 
ar<* of particular iiiten’st to slmrt-waM* 
fans, Hepl a cement j>i»\ver transformers 
are li.ste<l in (‘onveiiient reference f<»rm, 
with their terminals marked and nuiii- 
h<*r<‘d for the a.ssistanee «*f S<‘r ice Men 
wlio use them in rapair work. Bud Radio^ 
Jnc. 

33. Garuxeii Uauii* 3’raxsfor>ii:r, 'Hiis 
folder deals ex<*lnsivel> with p<*w<*r tran.s- 
formers and filter ehokt's <*oil.s for ra<li<* 
r<*eeivers and transmitters. Several doz<‘n 
units are eatalogneil, and th<*ir input ami 
<»ut|»ut eharaet<‘risti<‘s <leserihe<l. The Jivail- 
alile models take ear<.* <»f j»raeti<‘ally any 
radio outfit, from tin? sutalh*st to tiu* largest. 
(tardner E tec trie Maanfartnrinp Cow pa tip. 

3t, Macv Kxi'on’extial ]lf»Rxs. Mi<*ro- 
j>hones, voice ami*lifi<*rs, loml sp<*akcrs, 
Iiorns and other eipiipment for pulilie ad- 
dre.ss systems an* illustrated and deserih<*(l 
in this catalog, which is |»nm*he<l for n.se 
in a standard tlir<*e-ring* loose-leaf hinder. 
Macp Manufactnrinp Corporation. 

3.'), Sucre Coxdkx.skh Microviioxe, .\ 
very eomplete d<*seri]*ti«»n of u higli-gradi* 
mi<*rophone of the eomlenscr type, <h\signed 
for ra<li«» hrondeasting, .souml reei»r<ling, 
puhlic aildre.ss and .s<*uml nuMsurement jmr- 
po.se.s. 'Fhe fn*<iu<*ney respon.se <»f tin* ili¬ 
st run u*nt is .said to he comparatively flat 
from 40 to UMM)0 eyeies. Share Brother.^ 
Compnnp. 

3(i. TxsTAi.i-ixc. SiMKi.nEi) T.kad-ix M’ire. 
In l<»eati<»n.s wlu*re int<*rferenee from out¬ 
side sources is miiisually had, the ns<* of 
a high aerial with a .shielded lead-in helps 
alleviate the trouble considerably. 'Fliis 
f<»lder dlscii.s.ses tbe problem and tells the 
correct inetluHls of in.stalling both th<* aerial 
and the lead-in, Betden Manafactnrint^ 
Companp. 
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Whatever 


-"HOBBY! 

youll find if in 



“Th* 

Cvnj 


4*Color Cover 
Over 450 Illustrations 
96 Pages—9x12 Inches 


M r. nrfil) CKRNSUACK’s lalcsl nwijrJi/.ini* ‘'on- 
tJiins tho moot imlMUtatit ami ro<-i*ti? ilevolop- 
nieiitM ill Scioiiro, Mocliiinirh, Railio, Triovisioii, 
Aviation ami C1irniij»trv. For everyone, ri'tfnrdloss 
of oiH', KVKKYDAY SilKN*(’K AND MKOHANICS 
will lie fouiiil to In* UM-fiil ami Tliorouulily 

illiotratoii with M'iiMitiflc events from all parts of thf 
worhi, umi holpfiil to thonsanils c»f hish school, uni¬ 
versity stmh'iits uthI iii'tnirturs who wish to advance 
their scientific knowh'dffe. 

Many excellent paixos for the home v^orkshop man 
who finds pleasure in building tliinj^s; experimeiils 
ill clectricityj clietnisto- and formulas of all kinds. 


Just to Mention a Few Departments 
LATEST INVENTIONS 
AERO-MECHANICS 
SHOP KINKS 
TELEVISION 
EXPERIMENTS 
FORMULAS 
CHEMISTRY 

WOOD AND METAL CRAFTS 
RADIO KINKS 

AND OTHERS 


Special Offer! 

8 Months for $1.00 

ON ALL NEWSSTANDS 

Mail Coupon Now! 


EVERYDAY SCIENCE AND MECHANICS 
100 Park Place. New York. N. Y. RC-5 

I enclose herewith dm* Dollar for wliirli you are 
to enter niy suhscript em lo IC\ KItYD.XY SCIKN'CK 
AND MECIIANK’.S fur the riext £ii;iit Months. 


Name . 

Adilrcsa .. 

City State 


CRAFTSMAN’S FORUM 


MICO 


Tl KE 
TENTEIt 


{('uutinurd front /mr/c iiT-4 i 

vtdopi'd further, anil work stni'led at :i niiifli 
earlier iliite. it is (iroluihle that any one of 
tiie three would have contained patentable 
featnres ! As it is. several siiiilhir histrimieuts. 
now in lalM)ialorii*s. will he pat on the iiuirkid 
in a short time: at least two uf llies<* will 
iiienrporafe the Ini/.xer idea, shown in a ^«-ii- 
cral way in Fij:. lil‘. It is liiterestiiii: to iio.e 
that hy II si II i: T as a trails former with a 
st^emnla ry potential of about I m vedts. it i 

liecoiiies possible to ojieiate a slaiidard 1 ID I 
^‘olt A.C'. rei eivor : rei'tilier \’1. the ehoko. and 
the coiuleiisors are then uiineeded.— TechnUiil 
Lditur. I 


CONCERNINC “UNEXPLORED 
RADIO” 

edit nr. lL\l>iO-<'u.\Fi*; 

I was triad lo see in the Mari'h K.\hiO*i’it.\Kr 
your edllHilal iiieiitioiiintr the erystal. 'IMiis 
depi-es>b«Ti has stimulated interest In this 
“iiatnral d«‘tector.” none I htui* in the country 
where I llvei than there was in lh*J2 when 
I bitiit the pi ixe-winnln;; “Kaillo (icin’* elreiiit. 
described in “Kadio .News” ma|ra^im^ as iiiy 
first sot. and could, nn ociasioii, hear a statinn 
in San I'rnnclsco. -IDD miles. 

I think yon were too modi'st in plaejim the 
crystal laiijri' at only iKMi miles. On my new 
DX erystal set, I h;ive in the last thri‘e niotit lis 
receiver! KFL Los .\imeles. disfnnee ToO miles. 
w*itii ;roo4| headphone volume on an averajre 
of nights a week: and at least hear them 
every nitrht. I alsi> hear KX'.V about three or 
four nijrlits a week: KSL. oioD milesi. the 
same as KOW milesi. dayliLdir every day: 

and ntan.v others, talwnys several ea«'!i iilL'Iiti. 
Also. I have heard Xl'U. Mexien. oiieo this 
winter I LoTtt tnilesi. I have had KI'l on two 
separate nijrhts on a speaker so Imid as to 
be iindiu'stood an.\ where in a li» x It ft. room ; 
erystal only, tim extia power timplitientioii) : 
I iimmI a Ihildwin unit and an ex]ioiiemlal Jiuin. 
Als(» have liad KfL\('’. 1D()ti war's, on a speaker. 
;iiidilde Ut feet 111 line of liurn : tdistaiice -ID 
milesi. d if ff I iff ht. tool 

.\ friend dnplieates these distances with 
another erystal set In Krigene. 

.1. M. Nnarsw.\.\in:i: 

Huntr i‘». Huj’ Euffcnr. iirr. 

4.\s poinied oitt hy Mr. (ieriisbaek. in the 
editorial to which oiir eorn^spondeiit refers, 
thi' range of ji er.vstal is only about 15 

to 'd’i miles, yet under certain eoiiditimis tills 
ma.v lie extended lo .’ion mlfos. It is ipiite 
natural to suppose tliat iiioler still <nher con¬ 
ditions all of the elcniu'iirs noi-ess.ur.v to lotig- 
disiane4> rereptioti wonhi. Infreuiieiitly. conspire 
to liaiiL' lip a nice, long air-miles raiig4* of 
re4-epfinti ftMoii a i-eiiain group of stations. It 
is evident that .Mr. X'lghswamler has giien 
exceptional alteiition to the problem of obtain¬ 
ing tin* last bit of sensitivity from ^-r.V'j al 
d<‘t4*ctors. siinM* he Inis Imm'ii working with tliem 
fur over tiMi ytairs. lie is 4-4*rtainly to Im* ni¬ 
gra minted in having obtaineil such remarkable 
results from “.V 4 * olde crystal .”—TrchnUitl 
Uditnr}. 

INDEXES 

Editor. It.vnio-f'K.vFT : 

Mere is a suggestion wliicb 1 am sure will 
be W4*le(nne<l b.v Service Men. engimnn's. nini 
anyone who has iiecul of radio maga/iiM* artii b's 
for future ndei-fin-e. 'File suggestion is to lii- 
cliidi* in 4*ver.v issue a peiTorateil tahio of i-oii- 
tents with stiekiitn on tin* ha<-k, 'riiis W'4>iibl 
eiiahle the reacbT to lllo awa.v. In his own 
system 4d' indexing. i'a«*li ai tii le he desired ; 
S4'rvi4-e hints ami Indps should htive a per- 
foratejl title for etn'h hint. It would only 
be mMM’svar.v to tear oat ibis imb*x Jilong (ho 
perDiratioiis and i*aste It in his imb>x-houk. 
scraiehook. or what have you. 

Ilofniig iliis suggestion ma.v be of value to 
you. I am. IL W. .M.\i.usrito.M 

East f/roud, Errrvtt, Wonh. 

f.\s pidiiti'il out some timu ago In this de¬ 
partment. it is extn'inel.v 4liflh-nli to index soim* 
of the defiartmeiifs. particiilarl.v. ‘'(tperating 
.N'oti'-^.*' Iloweier. strongiT ilefernniis are tile 
regalarlons of the r. S. Dovt (iftio* Defiart- 
ineiit. ami tin* nnshanles of magazine mnki'iip. 
•VilmirtiMfly, an extensive index woitld interest 
many n‘a<lers. — Tvchniral Editor.) 


Tests All Tubes Accurately 



The Miro Tl’IlK TKSTKR D an essential InMnimeni 

which evprj' serviceman and dealer shmibi ha\c. Its 

shiildirlty In opcrailoii inakc^ It cxtr*‘iiicl> dc-lrahle fiir 

counter tube tc^llrl^ or as a i>oriabIe tester fur sen ire calls. 

The .\tl<‘0 Tester ciii(iio.\s tl»e ii.'.r of a hl»:h iidallty 

»lth .lewrll iirarinjr't. Pointer does not oscillate 
thus permitting quick and accurate readings. 

.\tirarrl\c In aei'carnnce and weighs only ll»v 

.'lea.'.ure-' 9" x x r»". 

COUNTER Model $9.95 Net to dealers and servicemen. 

PORTABLE Model $10.95 Net to dealers and servicemen. 

Upon rceipt of eheck, we will send tester tor 3 days' 
trial and wilt refund money if not satisfactory. 

MADSEN INSTRUMENT CO. 

98R PARK PLACE NEW YORK, N. Y. 


StWKEMOti 


YOUR RESISTOR PROBLEM SOLVED 

with the 

RADISTOR KIT 

containing every 

Resistor That You Need! 

Always on Hand for Quick Use 
Contains a Resistance Value for Any Service Job 



Be sore t« oet your 
COOV of Airr Mew Free 
Wholesale RadlaSup- 
ply Cataioq. 


Twenty-four of the flno-i «iuiility, 
1 watt, R. M. A. color-cotlcd Carbon 
n-simora tliat take tan* uf pi artb al¬ 
ly every rcidaceiiirnt need. Kii mn- 
taiiis one. each, of the follow Ini; 
re.<|sUner.«: lOO: -•30: 100; 

800- 1,000; *2,000; ri.OOO; l.iioo; 

.'i.OOO: 6.000; 10.000: l.t.OOO; 20.000; 

2’>0il0; 40.0OO; .'io.oou; oo.ooii; 

73 000; 100.000; 250.000; .300.000; 

1.000 000; 2.000.000 ohms. i’h«i hr 
hooked In parallel or series to 
pifovliie (Treat range of icslrtaiiceH. 
GI'AHA STKVA > iict-uraieio m ITti- 
In 10^^ plus or nilou.s'. ini».>>l 
of them are u I thin 50 phis 
or mlnii-i. I'lm 4|U:illi.v that 
insure" a l1r«i eta'-- repair 
ioli iin<l u sail'ileil eiotoni* 
er. KUKK I'Dl.OR CnDK 
CIIaHT Inehiaed. .\l\\a>s 
vahiatde to a scr\ieenian. 
No ohiiinieter is nee«U*d to 
deteriniiie the value of re- 
alsiors. G R K A T K S T 
V.-\I,I E. NoUiIiik ever l»e- 
fore olTer*'d tHjuals 


* net 


value. Ton cannot afford to risk your rt-|iuiail«m or waste 
your time u?heT "odd-lot" resistors when yon ran gel 21 
of tile \er> lineal, select quality, carbon resisors obialnablo 
fur only $2.75. 

Plare >niir order .VD'V. For the small pun liase price of 
li’.Ta you wtU recehe ihe finest kit of resDturs e\er of- 
feriNl. .At 1)0 extra co.st to you we will iinlnile tlie iteees- 
sury simple furmnlas yon neeil to timl ihe value of rei^btors 
wiien hooked cltt.er hi parallel or nerh-. 

DON T WAIT — SEND FOR THEM NOW I 


Order direct from this Advertisement! 
CASH WITH ORDER OR C.0.0. 



TA^ffADOLEHCO 

ttOI W RANDOLPH $T- 
CHICAQO. 

I 


Pleases send 
ms resistor 

KITS at $2.75 Net, plus Postage. 
CCopy New 1932 Serviceman's Wholesale Pries 
Guido (Attach yeor professional card). 

Nams .. 

Street . 

. 

THE RADOLEK COMPANY 

lOS CANAL STATION CHICAGO, ILL. 
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Hotel Directory of the Radio Trade 


The Hotels on this page are Patronized by the Radio Trade. 
Make them your Headquarters. 



AN ADDRESS OF DISTINCTION"' 


4. 3b"‘., ■ 



Unusual Facilities For Small Meetings Tool 

The Drake . . . renowned for successful Conventions . . . also provides 
facilities particularly adapted to small-group meetings. Special accommo¬ 
dations ... in room arrangements ... an extra Conference Room 
without extra charge . . . dining service fitted to your needs . , . and our 
experienced staff will relieve you of detail 
. . . obtain reduced railroad rates . . . plan 
registrations . . . suitable entertainment, etc. 

Costs are moderate. Write for further 
information. 


THE 


DCArE 

HCTCL, CHICAGO 

U$iJcr Blackstone Management 

III 


r. •% •% •% •% •% •% •% •% •% •% •% ♦% •% •% 


*The Gathering Place 
of 

❖ Cosmopolitan New YorkersP 
\ The RUSSIAN VILLAGE 
100 West 57th Street 
New York City 

Dining, Dancing, Russian and Civpsy 
Entertainment. 

LUNCH — TEA — DINNER 
No cover charge at any time. 
Broadcasting WOR Circle 7-9434 


THE SEMS/KTIOpU>AL .. 

HOLLYWOOD 

B'WAY. at 4S^Sr. N.V.C. 

IT! I ProRonts 

the Kreiit* 
rnf r:th:iret(‘ntrrt»innieiit 
tin* w»>rht iiiiH ever 
Itroadwuv’s Itest Dinner 
¥1.50 ¥1.75 ¥*.00 

.\ FTER 
rilKATUE 
INplitilar l*rieei 


m covEii CH 




THE 

NEW 

FLANDERS 

THE HOMEY HOTEL 

Finest Hotel in Times Square 
Kll^lit in the Heart of Everything 

rimes Square, 47th to 48th Sts. 
East of Broadway 
Nlw York City 

Rooms with Private Bath 

\ person .$1.50 

Rooms with Private Rath 

1 persons . 2.50 

Rooms with use of Bath 

1 person . 2.00 

Rooms with use of Bath 

2 persons . 3.00 

Lar^e (Comfortable Suite — 2 or 

3 people . 5.00 

Special Weekly Rates 
FRED W. BIZEL, Resident Manager 


IMPORTANT ANNOUNCEMENT! 

On pages 680 and 681 will be found a very important message telling 
of the new Radio-Graft Libr.ary. Be sure to turn to these 
pages NOW and learn of the new and interesting books which are 

being published. 


j 

I • Index to Advertisers 


A 

All American Service .. 
Aiiiperitc Corporation ... 
Arco Tube Company .... 


B 

Blan the Radio Man, Inc. 

C 

Cable Radio Tube Corp. . . . .. 
(‘eiitral Radio Laboratories 
(‘hcniical Institute of N. Y. 
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Classified Section .. 
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C'oyiie Electrical School _ 

Crosley Radio Corporation . 
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Drake Hotel . 
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696 


Inside front cover 
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Flanders Hotel . 70f) 
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$100,000 SPEAKER SALE! 

Included In this tremendous speaker sale are the products 
manufactured by leading speaker makers. Every speaker is 
brand new and shipped in original factory sealed cartons. 
They are sold far below their regular list price because they 
were bought in exceedingly large quantities and our purchase 
price permits us to give you the benefit of low cost. 



DUO MAGNETIC 


Duo Mui^notic Siu-akfi* 

Duo Inductor Dynamic 
Ch.a.'<sl> 

^Similar to Fa mind 


$3.95 

$3.95 

Inductor. 


JENSEN 


Sf t;:’:?,.,, $14.95 

A.r.—D.TJr. _ 

SIS' $12.95 


A.r.—D.I.'5 
Concert .Jr. 
Tiil'C Ki'cl. . 

D.0—2300 OHM 


$ 8.50 
$ 7.50 
$ 8.50 

I >.13—Midget Concert .Ir, 

2500 OHMS $4-75 


D.C. 

Field 

r>.7—2300 OHM 
I >.r. 

FieUl 




ROLA 

A. C. Models 
Model O-OO-C A.C. using 
Uect. 

Model K. Midget A.C. using 
280 Uect. 

D. C. Models 

2500 ohm iM*. Output Trans. 
1000 ohm IM*. Output Trans. 
2500 ohm Single IVntode. 

2500 ohm Tush Full 228. 
lOOO ohm Single 2.1s. 

1800 ohm Single iVnlode 2,00 
lor lihi>. 


$9.95 

$8.50 

)$4.25 

/ Each 
V Model 

ohm Tap 


BALDWIN 


.\. C. using 2 
Tiib<- Uect. 


D. C. 2.300 
«> 11 .\ 1—110 
Vohs 

D. C. 2.300 
\'oUs Fiel<l 
be.'*.'* Stand 

l>. C. 2300 
Volts Field la 
Lnitpnl Tran 


$7.50 

$5.50 

O H M—no 

$4.00 

o 11 M—no 

"$ 3.25 




HEADQUARTERS 

for 

Materials and Parts 
for building 

Treasure 

Locators 


Radio. Audio. Ground Potential meas¬ 
urements. Hughes Induction Balances and 
other types. 

Oscillators and amplifying systems are 
included. 


If e can supply all materials needed for 
huildinir and operation of any of the recog¬ 
nized treasure finders. 


"VyrlTH this apparatus you can locate 
W buried treasures, metal war relics, 
mineral deposits, subterranean water veins, 
burled gas and water pipes, and lost out¬ 
board motors, tools and treasures sunken 
in water. 


Write for our pamphlet (price 10c) 
giving instructions on how to assemble 
parts for building treasure finders. Parts 
list and prices included. 



SANGAMO TRANS¬ 
FORMERS 


."^.'iiig.’imo t lansrnrmcrs an- of- 
fvml to thv pnlilir for the lirst 
time at th»*s<* r<>dii<-«Ml iirk-e.s. 
.^niigamo A. X. Audio 
Tr.'i u’mer. 

Prirc 


$1.75 


.Sangamo F. X. 
Ti'a u.vfnrmcr. 
Price 


pp Input 

$1.95 


.Sangauio H. X. PP 
put Traiisfoniicr. 
Price 


Out- 

$1.95 


Mail 

Coupon 

today: 

-1 

GRENPARK COMPANY I»ei»t. U<' j 

245 Greenwich Street, New York, N. Y. . 

Kmlosed I’lixl Hu- for which kindly send me pamphlet . 
<»u the ImiUling of Treasure Fiiulers. 


Do Not Write For Catalog! 

All offers are F.O.B. New York, and subject to prior 
sale. Terms: A deposit of 20% is required with 
every order. Balance may be paid on delivery. Or, 
deduct 2% if full amount is sent with order. 


Xa me: 
Address: 

.state: 


GRENPARK CO., Dept. R.C., 245 Greenwich Street, New York, N. Y. 







































9 Blue Prints - Data Book - Direction Book Now *5 


The Receiver That Is 

NOISE FREE 

on SHORT WAVES 

or BROADCAST 

A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back¬ 
ground noises and absolute silence between stations. When 
you tune out heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston¬ 
ishment, The former chief of wireless research of the British 
Royal Air Force, Dr. James Robinson has given an entirely 
new principal to radio in STENODE. 

By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range Is now made possible. 
All engineers agree that it is impossible with ordinary super¬ 
heterodynes. 

STENODE amplifies signals most and static least. That's why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adapter when it Is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any other type of radio. STENODE selectivity Is 5 to 1 greater 
than that of so called 10KC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re¬ 
produces perfectly higher frequencies than ever heard on any 
other receiver giving 

500% BETTER SELECTIVITY 
1000% MORE FREEDOM FROM NOISE 
INFINITELY BETTER QUALITY 


STENODE selectivity 
curve makes 10KC selec¬ 
tivity, so-called, look like 
broad tuning. 

STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con¬ 
tained in outer curve. 
Stenode's curve, shaded, 
contains but 1-10 the 
toto/ noise. 


STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
circuit consists of a quartz 
crystal ground to 175KC 
frequency and mounted in 
tube form for easy hand¬ 
ling. Standard UX socket 
base. Price $1 5. 


Mode in England 




\onv firntiinr 
uithotit the 
hnentft/s 
tiaturv. 


Build Your 
CUSTOMERS 

\ Revolutionary 

STENODE 


fncreosed demond for Sfenode Doto Book, Instruction Book ond Blue Prints permits our cutting former price in holf. Those who hove 
already sent in full price will receive our check for l5. We ore not interested irt moking profit from our engineering service. Our profits 
come solely from Royalties paid us by our licensees. 


GERNSBACK PUBLICATIONS, Inc. 

98 Park Place, New York, N. Y. 

Enclosed find [H Money Order,_, Check for 

$,.. Please forward me □ STENOTUBE, 

□ BLUE PRINTS, DATA BOOK and DIREC¬ 
TION BOOK for building STENODE. 

(Mike ailche^KS u tieriiSd«.iv P..i>icatlont. Inc.) 

Name. . 

Street. 

City. Ctote 


The STENODE opens up new fields for short-wave and tele¬ 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STENODE Data Book. Nine 
full-sized diagrams show where to place every part. How to 
make every connection is clearly told in STENODE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered custom set builders. 


STENODE CORP 


OF AMERICA 


98 Park Placa 


GERNSBACK PUBLICATIONS, Inc. 


SOLE selling agents 


New York. N. Y. 


IF IT ISN^T A STENODE IT ISN'T A MODERN RECEIVER 

































MAY SPECIALS!! 


N otice our important New departure in annuuiiclng Special 
values. Every niontli we w ill show on this page certain STAR ★ 
iteniN which are NOT LISTED IN OUR CAT\LO(i. These are all 
specials of which the <|iiaiititie» on hainl are not Milficient to cata¬ 
log them. Orwv sold out, no more con he had. 


STOP SIIOPPISG. The lowest prices are right on this page. 
Ao one undersells ns. We meet any price on ANY NEW' Mer- 
chainlise. Order <lirect from this page and save money. 100% 
satisfaction on every transaction. Take advantage of these special 
offers. ORDER NOW, TODAY. 



NEW! 

“LITTLE 
(;IANT“ 
DYNAMIC 

/ 'UTiiir^r 

/ Ali-><i|iircly liic siiijilt- 

that v\i|l 

the Ntralti of tiKHh'ii) 
OllllOlt IMlUtT Mitti-s. 

^ e V s r niHniirH< 

SiiltitUlo fi»r use (It tiihim't. juirialiU* uikI 
autniiiiilille rtrcel\«’r 5 . Muii->^Mr«‘S Imt OU In. 
Inn;: n\i‘r-:ill. liH\lti.! h I ^12 in. illiOiiiia;:ni 
iiinl ui‘i;:IUtiK lint I lb<. Tin* "LltlU- tlhinl" 
iias. uiMt-r l»*sl. aciiiiilly IbHiilnl ii h'li-rnnni 
aiiHriiin>nt \Utli faiilifnlly rt*|.ri)iliir>‘(l tmi^ln 
nf virinally nriuln.il tntn- «|iiuliiy. Kioltl 

\^lniliin: Ini'! a iesi>T,ii)»* 4 * of 2 '» 0 o nlini< hii*1 
niMV tliiTt'fore In* un liy nsiii;: it a.** a 

niter ilinke in tin* |iiu*k. liiercby st-rv- 

iii;: n iliinhlr sinii»'>i-. Thi^ last fnitnre 

inakt-s lln* “l.lltli* i;innf" e\ri-lli'tilly '>nll»<i 

for iKtrialik' .\.r. .'ti'ts. slin<- it away 

wlfli filter rhokes an<l llins with < nnsuler* 
aliln ut*ii:lit. EuiiliM>*'«t ^^‘>lii Iniili in nntinil 
tnni'>fi)rnn‘r Hi unrk frnn unv >taiiilaril nnl 
|tut |Mn\vr tnin* arran;:inn-nl. SjKTify tin* 
Itmier tube nr tnlif' lUrtl wln*n nnlrrlti'^. 
Slii|i|iiii;' welKitI '» llw. List Price $6.50. 

No. 1549. LITTLE GIANT OY. Cr| 

NAMIC SPEAKER Your Price 

- I 

★ UTAH A.C. DYNAMIC i 
SPEAKER—Only a Few Left 

Mtl-v«t|t. lilli'yrli* 

.\.r. li^iil xnrki't 
suMily for lli'ltl 
('Xciliitinit w i t li 
\\estin«lnMJse ilty 
r f I I f i c r. 
b in. Iii«ii. 

In, wUic. IVz In. 

<1 C e p. SpoaUer 
rnnH'> |iHck(i| ill 
nnniU'li c r a t t*. 

W, iKht !!♦ Ills. It 
i.c tiiK* nf the 
most pnwrrfiil as 
uril »s hr<sl re- 
t>r<iiliii-ers in lln* market, ft-lin-li intin. 

List Price. $50.00. <7 AC 

No. SP. 1506—Your Special Price 


★ FAKADON l-MFI). FILTER 
CONDE.NSER 

!lU*n Is just tlic* enn 
|ilnn.s*>r fnr entistrint iin: 
iniiso filter>« In sntiic rj|sf.< 
n n n rtimlmi.scr rnnii»*<*t»'il 
'ai-rnsN tin* lltin nr liislni 
iiient Will In* >uftli'U*nt. Him 
rvt'l. ill liiM.st rnniiin*H'iiil 
tiln i s Hii'n* are two ••on- 
ileiiser*! ( 4 .niiPrli*«l in ser¬ 
ies: tie eeiitcr-tiin lielflK 
Rintiihleil and the two re 
main in' leads oiim<*eleti 
aen.ss the llcht line nr Hie inlcrferenee- 
liroilnem;: aii|)<'irHtn>. I*tit up in a tnat. 
iiliii k-ciiiiiiieh’il I'Hsi* wiih tiiiiieil lui:< for 
sohleiitn: <*nime«*ilntH. 2“ IiIrIi x 
wide X 2»»" tleep. \V<iikinR Initeilllal tHII) 
\nlts|»<- Ship, wt HU'S. List price $7.50. 
No. S.P. 9062—Faradon 4 Mfd. e*| CH 
Filter Condenser. Your Price 


NEW! NEW! 

SY.NCHKO.MATIC ELECTRIC 
CLOCK 

N’evcr was such a first 
das.'* oledrii* cIih k ."nld 
al surh a ridiculiin>ly inw 
price! An eledrie dock 
using the famous syn* 

: h r 0 m a t ic movement. 

.N'aval nli'.er\aiury linm 
rwlit from ytuir ll::ht 
.*.iK*ket! .\ii .vpilii:: ti* 
wind, no Ualtorje^ Ne;ir 
nut of order. laihrieflii-d for a life-ihne a* 
lie tai'ti.i^ The entile nnuenient wIMi ll>. 
Aliit<'‘eii:imelt'd ditil anti artisln iiinnheriiv.: 
Is enelosetl in 11 ihi'tioo it anti -Intekiiiout 
.’fiillilie liniltleti H.iKelite «aM*. The ea>e l.< 
if waliinl hrnwii tird-h wi li .■>inipit' hut 
aieliin:: tleslyn. Kor 110 voh-. ttO eyt le . 
I|ieraii<«n tinly. I'orni left witli etini ;ind nl- 
tHrhiiieiit plUi:. Size I'h"\ 1 VV.-i.'lif 

I lb. Service men now .-ell the-e fitie elrieks 
ly the liiiiitlrt'd- He the til-I in snnr Ita alit.i 
to liiiiidle them. 

List Price $3.00. 

No. 1669—Synchromatic Electric fSfS 

Clock. Your Price . . 



NEW RESONANCE TUNING 
METERS 

This Iimenl.iiis devp-t* INOI* .. 

CATES VISUALLY when a 
Niatimi !.'» e.\ai Hy “innetl In 
mi-the-diit.'* IL i-ei\er !> iniietl ^ '**•-r- 

pi lt» ino.'*t tritit'ul rt*>otninec _ 

IMiint ftir any uiven station 
when neetllo swiiii;.s to farth¬ 
est iK.siiioii. St'r\levnu'ri profit 
by install lln: these meter- In 
.seis wliieii are not sti e<iuili|)<*tl. 
ll.ive only >eale.s and pohilers vi«llile tliroiiuli 
an e.-enteheon plate. l itil hi new Strum- 
ijerc-i'nrUnn .'et-. 

EXCELLENT TUNING DEVICE FOR 
SHORT-WAVE RECEIVERS. Tin* e.\ireineh 
sharii imdit!' -hoif-ttate slathm- lire \et\ 
ea-ilj detected l».\ lid- vl-iial in*li< alto uheii' 
the ear usually ml-.st‘> them. Ktt-il.\ iii-liillfl 
on aiij reeeiver by plat'iii '4 it in serie- nlth 
I in* pla’e tif the IHiuei tiihe. Slupiihii; «t. 

[h. Atail.ilde In tno -tyle>. 

TM-f03—(lllu.straletli Kitamel finislietl dlal- 
lliilitftl from lint .-i.le of the ea-e oiei t,n 
top of Hit tllul. 

TM. 100 —Traushiei'iit dial—llijhletl from u 
rear window Your Price Qn 

List Price $1.50. 

Escutcheon Plate .$.25 extra 

Pilot li!jht and bracket '*.10 extra 




FREE 76 Page Radio Treatise No. 24 



100 New Hook-Ups, etc. 
075 Illustrations, 


The new Winior etiltlon of mir U.\l»In .^KUVM'R 
*lUK.\*riSK. ttt let* as larire as niii formei one. ha.s 
jn-t come olT the tire.--. It ks |>ti.sitivel.\ the 
Kreatt-l lank in |trhil NOT .H'.-tT .\ r.\T.\|,(lt: 
It cotdaln.- a larte edlmrlal setthm a rerltahh* 
Imok in it-elf -ullh viihiahle InfoimaHon NOT 
FOUND anywhere ELSE. AIiioM;: the wealth 
of new lecliiiiial iiiforniiitioii lUteil ill Hie etlhtirlal 
seel Ion- are the follow Itm; I'lH J roiiiph'te Hatllo 
Iron tliaracterlstleii SHORT-WAVE TUNERS ami 
PHONO-PICKUPS. Om-tnn'tlonal HatJi nf SER- 
VrCEMEN S TEST OSCILLATOR—ALL ABOUT 
TONE CONTROLS—SHORT.WAVE ADAPTERS 
AND CONVERTERS — CONSTRUCTING A 3* 
TUBE SUPER-HET SHORT.WAVE CONVERTER. 
—MODERNIZING OLD RADIO SETS.—LATEST 
TYPE MULTI-MU AND PENTODE TUBES.— 
ALL ABOUT DC RECEIVERS.—VACUUM TUBES 
TREATISE, .tiiil <li .,.' 11 .. (if new radhi evperi* 
rncni-. hin« to .‘-ervIcemen, \ahiahlc tallies of n-e- 
fnl data. etc., etc. 

Thk hock Is not just another eatal<J 2 Imt a 
veritable mint of radio information tthhli will he 
uf Infinite a ml e\**‘rliis! In*,' value to juu. 

WRITE TODAY. Enclose 2 cents for postage. 

Treatise sent by return mail. 


iieorpurat. Q* : ^ 

tn all tlio I 

rainte.s / 

nd ad> ”^ 1 . 49 ^"'' 



★ VERSATILE PORTABLE 
PUBLIC ADDRESS SYSTEM 

Comprises Microphone. 

Loflin.White Ampfi. - 

tier and Dynamic 
Speaker. 

.\ reetntly 
emijpletid 
all electric 
A t', de- 
velopnient 
ineorpurat' 
im; 
fe 
am 

\antai;es of 
the direci - coupled 
l.(iftin-\Vhlte \ni- 
l.tifier primiple. 

The ainplltler Is a hich quality si-r-te 

I'lh. havim: -Oliii' RADICALLY NEW IDEAS 
IN AUDIO FREQUENCY AMPLIFICA¬ 
TION and einidoyim: l- MT. 1- I-' l«‘«*‘r 

tube Btid 1 ‘ku lull tt.ivc ri'i-titlei. it i;* re 
iiiarkably free I ruin .\.C. inmi. 

The ile^jlcn 1- aiKiii idile to all puriHi-e*. 
l.e.. tiiicr'ipitone, r.idi-i ini'l pnoiii*,:! 

Jla.s un undl-t-Tted iKiwer oulpnt of a|ipro\i 
mately X". uatts; SUFFICIENT TO OPER¬ 
ATE FROM 2 TO 3 ADDITIONAL DY¬ 
NAMIC SPEAKERS. 

The iKirtahlc address syhtem in sold COM. 
PLETE WITH THE NEW R.C.A..VICTOR 
HAND MICROPHONE; a Munlily *01 
,trueit'd unit wlinh will witlistand a l"l ot 
ioukIi liiindlim:. 

Put up in a single compact and perfectly 
I alanced carrying case, the front of wlmii 
I- niili/,e(| a:* a hallle fnr the self eitniahi(*il 
(I.MiHinh .s[H*rtker. I'l.mplelL* With tineropiion * 
and aiee-orii- tiie \\.*n:ht Is only 30 iHiimd-. 
l-'or .*(11 **11 cyi le>. 110-20 vdt- oiicra 

lion. Sliipidi):: «»l:;ht 38 pounds. 

List Price. $75.00 

No. S.P.9063—Versatile Portable Address 
System. Your Price, complete <25 SO 
with microphone . . 


« MONTHS GUAKANTEKI) NEONTKO.N TUBES 

S,d(| .11 a 6 MONTHS KUKK RKIM..\ri':.MKNT fiI AHA.NTEI*: 
It.V.'^IS. PUHVIIMNH Tl HE l.HillT.'^? -Ml tnbt*, are carefully 
meter ics'i'd before Shipment, and earernUy iiacked. l»n not 
cnnfii-e these IIIHII QI'AI.ITY luhes with au) dther “low 
niiced'* tubes—nur low tirh ea are possible been. «e do a 



VCHAME lm.-incss! 


Cliolro 

1 Cliolre of 

Cliolce 

rhoico 

226 

112A 

21:1 

222 

•j**- 

2IH)A-IP9.V 

280 

210 

171A 

1 19!* IV-120 

171 

2 :»o 

201A 1 

1 224 


281 

60c ea. > 

69c ea. 

1 70c ea. 

1 1.58 ea. 


rbo|(*c 

230 


NEW 


i ‘hnico 
23.'. 
217 
23.S 

236*37 

5'. I 


1.08 e.T. 1.08 ea. 



World-Wide Short-Wave Set 

NOT A CONVERTEK 


MEW 



perfect radio 
sliort-\\a\e receiver 
for n-c iH'ivvecit 18 
and -JlHi meter.s. T(» 
pm into i>iM*raihii}, 
connect antenna, 

... I.'i \iili ■Tt" 

and two .\u. li dry 
rcll “.t'' halteries, 
and lieadi-lKiiies to 
tin* |K>-|s. nrnv'ided. 

I.IUU ill it tjiM* ‘20 
tube, and tune in! 

.\n jn':eninus eir- 
('nll iitiike*. |i(r*-i 

hic u 1 cud sliuile-vvlndiiiff plus-in design. 
This liiile in-irument lia.s Hie same sensttiv- 
ity as many hlc. diiehkd short-wave reeciv- 
ei-s «*o<(tintt ten times as much. A power 
amplifier m.(y l>e ndvied for any Uuitree of 
volume. I'nmiilete with 4 phm-lti mils, 
lift.'* line vernier dial for precisicn tiinlm;. 
Never has a first class short.wave set sold 
for so little money. ‘T'w abort-wave set 
measures in. hlirii. owt all Ship, 

weliiht. 3 lbs. List price, $!2..'in. 

No. T 666 —World Wide S..W. Set. ofi 
Your price. .. 


U.C.A. LICENSED TRIAD A.M) FERRYMAN TUBES 

These nuilonally adverilaed tubes are truaranteed I Nro.Vhl'riON.M.LV for six mouths. 
The pru*i* 5 » un- siiitliHy hiuber than our NEO.N’I'IIoNS lieeau.-e theM* tubes are of luucli 
better (tuality. JSce HsHiii: above for luhe iiumhi*ii». 

t'hoico I fhoici* I fliolre | rhnhe | t'holce | f'hoiee 

Price I Price ) Price 1 Price I Price I Price 

63c f 80c I 75e ] $1.76 | $1.15 ' $|.I5 


★“POROX’ 

2-VOLT STORAGE ( ELL 

5 Ampere.Hours—For 2-Volt Tubes 

Uiii such unit will light 
a two.volt battery tube 
for 75 hours continuously. 
Win handle two 2*v(dt 
tnties for 3.’» llonr^, etc 
I’m up in a tran*!p»ireni 
mii]|M(!iitloii ciiniahiei vviHi 
two tion-c'irrodini: lermi- 
nal.*! clearly iiinrki*d a- to 
polarity. Ka-Hy n*(*liiir«e(l 
ellher directly Ironi a'lHl 
volt l>.r. line in serle- 
wlTh a III watt eh*(irjc 
Iklit Inilh ((T from an 
eliminator In serie- with 
a 12 olim 2 watt resl’«ior, Kveelleiit foi use 
in any clnull re(iuiriiii; a stea«ly sonn e of 
eurreiit. 3" vvidr x 1" hli:li x T»'' thiek. 
tiHtria t ion<! included. Ship. wt. 2 lh>. 

List Price $4.50 

No. 3.P. 9060—Porox 2 Volt Storage < Ors 
Cell. Your Price ip-OU 




v*.. 


★ 6-VOLT BATTERY PHONO- 

MOTOR 

At III*!! n REAL 
battery iiiotdr- 
ile-uned e>pt*< 1 
ally to meet the 
lieetls of <!i*ml- 
portahle and 
port able ad* 
dre-- -ydorns especially in<«iHliai ium. on mov 
lln: vebi(*le-. It will ea-ily and ecotioinlealiv 
(t|n*rate fiom d volt -torace battery or tbe 
i*(inlval( tit ill drv (*( lls. hravv- very little 
current. The entire tiiottir is flexibly pivot 
ed opiin a i-asi mi-t.il frame and held tani 

at all titfo*- hy a ... -pthm. thu, 

as-iirini: iHc^itivt* eonitiet of Hu* friction drive 
uear aM::ilii.4t the inside rim of the tiirnialile. 

Till- arnihL'enient vva> th*<(i;:ned to ovei- 
ronn tbe effect< of laiinp'V .md tars exjierl- 

• need by noivini: V(*hlcle-,. The motor I- ,oM 

complete vvitli 10 in. turntahle. ninunMn^ 
pla t* and molor ^vvit«*|| ^nd N|>eed cnntr(d. 
Shlt.p'ti * vvpi-bt U\ \U,> List Price. $15 00. 
No. SP9058—6.Vo1t Battery eo C/x 

Phone Motor. Your Price . 



★ R.C.A.-VICTOR HAND 
MICROPHONE 

Tlie nia-t riiatieilly «oiNlru t- 
e»l liatid inicrophont ever 
tii.imifrii tnred. There I- It'd sn* 
niber of it.*! klinl that is quite 
!!*< -.eiiHllve. He-mned e-spei*- 
ially tor boine re<*or(Htii; a*id 
per-onal etit(*itaiiimerU. I(< - 
(|iiire- but a 2 'J‘*j volt battery 
to «q(era*e. Kii-ilv • onnected to 
any radio or nmi*lltb*r in a 
few tnitinte- ThI- unit is 
e'!'(*nti:iliv a -.hih* liuttoti 
(.irbon mi( roi'liom* — acm^ll- 
cally ceiitereil in a -Uiut 

metal hou-im: whii h serve-* Hie dual purp'wve 
of protet-lii-ti and n«d>e ,biel«litm. Responds 
indiscriminately to all speech and music 

frequrnciet. Ha- a hl:li l»i'. n-i-^taiKe 
nttd tuav therefore lie s iiinted dlr«*cMy 
across flu* ;:rid and (-.AtlH.iIe of the di*tect(ir 
tiihe vvithoot emphiyhu a eouplins tr.iii«- 

former. Suld ( .an lete with -i ft connei tlte: 
(*Hh|e Sliljiidiii: vvei.lit. ivvii p'JUhd-. List 
Price. $ 10 . 00 . 

No. S.P. 9064—R C.A..Victor $2,75 
Hand M'cronhon-. Your price 

Screen (irid Cap Connectors 

.Vewest srnEEV r: Tl I 1> 
f.\t’ Sni.ill neat in ui 

'(‘aratiie .itul 1 ll•.:-:e»ll.v enn 
<!trm t(*d .\ - arK he(c--ity 
In >!erv|(.* vv.uk S.dd onlv 
ill lid* cf 12 ■ r more. SIHp- 
pin: \V(i:ljt I <ii.. 

No. 1672—Screen Grid Cap Con- < 1 O 
en 


nector. Your price. 


Dozen 


Guaranteed 8-Mfd. Electro¬ 
lytic Condensers 

Jnilicjniisly u>«cd In ni.iny part? of 
anv K f or I*. (*ir(nltN. in jxivver 
packs. In dynamic speakers, they pvl 

will perform miracles in elimlnatin) ^ ” 

any trace of objectionable A.C. bum 
or other incidental di'!tnrhance-. 

Tlie-i* elect ndytlc* condenser, 11 rv 
particularly recommended for 2.'><> 
p iv\ei piok-. Wbete the vv.irkin*t 
vidt.tm* nf tin* indlltered U 'HJO 

v h-. tw., ell etnd.v Ih cot»den.'!**r- III 
*cri'*' will .-t!»nd up Indollnitelv. 

ka-Hy inuunted ibr(nu:li tbe u-* __ 

rf a l(aYoitet -ocket b.'ise vvldeb 1* 
e(|uips:ed with a ‘'positive runtaet“ 
spriiu'. T< tally sblebh'd and prr.- 
te. ted hy a (‘ot.tmr ( !ip. .*< 1111 ) 11111 :: 
vveL'ht- 1 Ih List Price. $2.50. 

No SP9054—Guaranteed 8 Mfd. Clec-< 
trolytic Condenser. Your Price... 


a 


a 


WE are a whoi.esale house and can¬ 
not ACCEPT ORDERS FOR LESS THAN 13.00. 

If C. O, D. nhipment in denirexi. please remit 20% 
remittance, ^‘hich munt accompany all ordern. 

If full canh acrompanien order, deduct 2% discount. 
Send money order—certified check—U. S, atampo. 


Radio Trading Co. 

23 West Broadway 
New York, N. Y. 


ORDER FROM THI.S PAGE. You will find special 
pricen from time to time in this magazine. Get our 
biR FREE catalopr for the greatest Radio Barirains. 

Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 
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N£W Book 

is ready for 'Tfou 


■ IF youVe in Radio now 
spare time orjitll time - 

it will show you how 
vay unproved training 
can help you make 

Still more monei/ 


you're not in Radio f 
litis book will show you Iioh' 
you can get in quickly I 

Undlo's l■ontlIHUMl dovrlopniont and 
now usos in Radio piinciplrs will upon 
hundreds of now. good johs for tin* well 
fi'uinod ]niin. Rrondcasti ng Stations. 
Radio Iit'alors. .lohUors and Manufac- 
tiirors, Shi|iping t'ompanios. Aviation, 
Talking Movirs. R»*,*ioai-t-li hahorat<ii-i**s. 
and many otln>i' *<oni‘ri^s of good jobs 
finidoy mi'll wall tmiiiod in Radio. R*'- 
sld«‘s. tluTo an* almost nnliniitod oppor* 
tiinitios for a prottlaldt* spai'o-tiino or 
fnll-tinii' Radio Imsinoss of your own. 
Manv liavo jnmpod from JP'lo. and 

$Rt a Work to J^oti. ?7o and ovon 

.<lnn :is a rosult of taking my y’oniso. 

M. v book prov«‘s tliis. 

1 Will Train You Inexpensively 
At Home in Your Spare Time 

Hold your .job ntitil yon aro n ady for 
aiiotlior. t;iv«‘ iiM' part of your siiaro 
tinio. I will give yon tlio training that 
Inis raise'll tbo siiliirics of Iniudrods of 
nuMi. 1 solid you lionn* ♦*xiH'i-inioiital ont- 
lits tiiat show yon bow to do oxp*'rl- 
iiinits, build touting «'<piipnioiit and 
iiiakf ti-sts that niako rloar tiio liasir 
pi'incipks of wliatovor bi'inn-li of Radio 
vou ♦utor and stiow you Imw to sor- 
vUc prui iically every typo of set made. 

Many Have Made $ZOO to $1,000 
In Spare Time While Learning 

Tile day you enroll 1 will give yon in 
stnietioiis. * wbieli yon should master 
iiniekly. for doing I'S Uiulio .Jobs eoninion 
in most every tieigbliorliood. Nearly 
every one of the sixteen niillion Radio 
s«*ts ill use need to :$in servieing a 
year, tlet some of this money for .vonr- 
self. I will show .veil bow to do It. 1 
will give yon tlie plans and bleas that 
liave made Si'jon to .«l.ooo for many of 
my students wbile they are taking my 
ro'nrse. Read flieir letters in my book. 

Find Out What Radio Offers You 
GET MY NEW FREE BOOK 

It tells yon where the good Radio .lobs 
are. wliiit* they pay. Imw you inn tit 
vouisidf right at home in your spare 
time to get into Radio. It tells yon about 
iny iron-rlad Money-Ilnek AgfeeiiR'iit and 
tlie ninny extra serviees and materials 

N, R. 1. gives its stud«*nts and gnulnnies. 

It shows von what others who have 
taken my course have done are making 
—w'hiit they think of it. There is no 
obligation. Send the eoitpon tmluy. 




J. E. SMITH 
PrMidvnt. Nmtional Kadiu limtitut* the 
mma who haa directed the Home-Study 
Traiitio ^of more men fur the Radio In- 


duatry t 


t any oUier man iq America. 



1 Help You Specialize 
Through My Five 
New Advanced Courses 

My training not only gives you a thor¬ 
ough knowledge of Radio—all you need 
to get and hold a good job—but. in 
addition, you may take any one of my 
nt'W' advanced courses, without extra 
charge. They are: 

1. TELEVISION 
Theory end Practlee 

2. AIRCRAFT RADIO 

9. BROADCASTING 

Commercial and Ship 
Radio Stations 

4. SOUND PICTURES AND 

PUBLIC ADDRESS SYSTEMS 

ADVANCED RADIO SERVIC¬ 
ING AND MERCHANDISING 

"Rich Rewards in Radio** gives you an 
outline of these courses. Get a copy. 
Soc how valuable this new idea in 
Home Study Training can be to you. 


7 Years 

Previous Experleace 

■ DeHr .Mr. Stijhh: Befort 
t.ikbiK .\uiir itMime, 1 Iwd 
uiirkcd at Radio for n\cr 7 
.irs Rut 1 realized I 
nt-riU-tl lifUcr trabdnK U) 
MiHtrd III Ihc Radio Kaine. 
tbery part of the course has 
lifcii MTy I’lciir. Icarhlnj? me 
\shHl i naild mil Have 
learned <iihen\l-*e. In 9 
tnoDtha I made 
r. .1. Stecner. 2S S. San- 
iIu^ky ,*<1.. Delaware. Ohio. 

Former Service .Man 
Increased Salary 

Mr. Smith; 1 had beeo 
doiiui Mrvice work before tak> 

IfUt /oar courM. Now l_am 





IIiiM V( M i-Mn-i] t\\\ III w I.. giMiig an nintlfnc 

Ilf NAtiiiiiiil Rnihu In-Hfifiitc < impi-uM li tmfning in 
Radii)V If ymi liavi'n’I. send for ymir cnjiy today 

■ ii's freo. ’ Nil matter Mdiat kind of a job you 

may have in rim Ratlio industry now. unless ,vtm 

arc at or in'ur tin* toj), I boliovi* my training oaii 

help yon get alu'iMb iiiako still moro nioimy -got 
a still bi'ttcr job. lliiwevor, I'll lot you tlovidf 
tliiit for yiinr.solf after you liavi* r«»ad my book 
just lot mo show yon wliat I liavo to oflfor. Many 
olln-rs in Radio- .'iniaienrs, st>arc-tinm and fnll-linu' 
sofvii-o mi'll. Radio dealors. fans, onstnm sot bnibl- 
•>rs bavo fotiiiil tbo way to nmn* iindil and moro 
nionc.v tbrongli ibis <-onrso. Voii will tiinl b-ttoi-'^ 
from tbom in my book. 

See What 1 OHer Those Who Arc Now 
or Who Want To Be Service Men 

Whilo mv oonrso trains vmi for all iniportanT 
braiiolios of Radio 1 am also giving oxloiisivo. 

tboroiigli. and prnotioal informal ion on sorviritig 
tilmost f'vof.v l.vpo of ri'of'iving sot iiiado. Tin* o\- 
poriiiionts 1 show .von Imw to iiortoriii with tin* Ilona* 
Rxpt'riiiiotitaI tuitlils I sond .von mako loarning at 
Imnio onsy. intoro>ting. jiraoiioal. *riiis iiiformaiion 
is of *ip«Vial Iiolp ri'al monoy-making vnlno to 
iht'so who an* now si»i'vii-o tiion nr ilioso who want 
III l»o sorvloo iiion. rins part of tny training, bow- 
ovor. is (inly otto of tlio !S foatni-os tlnii I am 
ii^i'i-iiig iiion' and vnuiig inoti who want to got goml 
jobs ill tin* Radio indimtry or who an* in Ra<ho 
and want to advanoo. I Aon though you ma.v liavo 
foioivod information on my omirso b«'foro. nnlo’^s 
rovisod book as pn- 
again -s«>o bow N. R. 1. 
oo. Ihitiilrods of moll 
and larger iiicoino to 


J. E. SMITH, President. 

National Radio Institute, Dept. 2EX, 
Washington, D. C. 


J, E, SMITH, President | 

National Radio Institute. Dept« 2 EX | 

Washington, D. C. I 

Dear Mr. Smith: Send me your free book, ^ 
“Rich Rewards in Radio." 1 want the facts on | 
the opportunities in Radio and your revised and j 
improved course. 1 understand this does not obli- 
gate me and that no agent will call. * 


yon 

Inivi* 

got tI'll my ni'w 

nir< 

>d aliov 

c. writ** to ini' 

lia> 

grown 

and iinprovrd. 

in 1 

[bidio 1 

iwo Ibi'ir >nrtM" 

it. 

Send f 

bi' ronpoi) toibi 


yame . 


.1 (/dress.. 


1 .0^- 


City.... 


^State^ 
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ARE DOUBLE-CHECKED, 
AGED, AND— 


Long eiperience has taught Triad Engineers that the characteristics of an ordinary tube 
may vary greatly, even with new tubes. Therefore CERTIFIED TRIAD TUBES ARE AGED. 

They are also Double-checked: Once, when they are going through the production line 
and again, after a long period during which they are seasoned. The double-checking, 
which follows the aging process, insures against any changing of characteristics, after 
the tube has been made. This great care, in manufacturing makes it possible for the 
CERTIFIED TRIAD SERVICEMAN to bring you tubes, which he knows will give you more 
satisfactory service. 

ARE SOLD By CERTIFIED TRIAD 
SERVICEMEN EXCLUSIVELY 

After a thorough survey of all radio tube sales and an analysis of the reason 
for service calls, we have found that more than ever before, is the service¬ 
man being called upon tor tube replacement and tube advice. We are 
thoroughly confident that there are thousands of intelligent servicemen, 
in all parts of the world, who understand the desirability of knowing 
just what the tube characteristics are. when the tube is put in your 
socket. Therefore, we are selecting and appointing CERTIFIED 
TRIAD SERVICEMEN in every corner of the globe, to enable 
you to get the performance you pay for. And we have 
decided to sell these special tubes through these reliable 
men, exclusively. 


TUBE CHARACTERISTICS have a direct relation to TUBE LIFE. 

If the characteristics (Figures which indicate the actual condition of 
the tube and which are understood by your serviceman) of radio tubes 
are kept within certain limits, it is possible to tell very definitely, just how 
the tube will perform, when it is used in a normal manner. Tube Character^ 
istics are somewhat like air-pressure in an automobile tire. Other things being 
equal, the life of a tire will depend on the air-pressure which is KEPT at a constant 
pre-determined figure. With every CERTIFIED TRIAD TUBE, you get an 
ENGINEERING DATA CERTIFICATE, signed by a Triad Engineer, which 
shows the essential figures, for that particular tube. 


TRIAD 


MANUFACTURING CO. 
TELEVISION MFC. CO. 

Pawtucket, R. I. 

Gentlemen: 

I'liMse me complete Inforuuitloii about 

your new Sitli-H IMaii for .senicemen, 

I hiive been a ^er\ iceman for.years. 

I sell.tlilies per year. 

I l>iinn»! to the . .Venireman's 

As.sociatioii. 

Name . 

.\d(Ire>s . 

City. Slate. 

.'ly letlerbead or rard is atlsehed. 


NEW 

Tubes and 
a N EW Service 
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insures _ 

World-Wide Performance- 

15X0 550METERS-NO PLUG IN COILS 


If you havt* folUiwc^l LincolnV ailvcrtining. you will iiolc* wc hiivi* n*‘vi*r 
mafic Mtatenicntii «»f iM^rforniani^c of our rci'civcr. Wc liafc m^fcr 
claimed you loan pci forcipn rc«^4‘fition at all tinii'w an rlc 4 ir an a hell, 
A» Innp an llm BlmoM|)licre ii* uncd an a nu^iliiim—auhjcct to IIm f urii^il 
conditionH, an<l aa l<»np an radh* in limited to loi'ul inlcrfcrriici? atifl 
ubeorption, ALL RADtO EQiJlPMEIST is handirap|)cfl. 

Yet, in spile of these unavoidable eomlitions.. Lincoln enpim^i'rs hafe 
for years bc**m the reeopnixiNl leailers, ami Li need n receivers ha»e been 
used by Ar<aie explorers, ilesipninp enpincf^rs <»f lirfiudf'astinp I'quip- 
ment« for reeeplioti of prf'ss matter direct frf>ni the war tahu' of <'liina 
and other s|»«4*ial work where «ither receivers failefL 
Lincoln owners are pettinp the full benefits of Lincoln's Su|M*r Power, 
Lincoln re<wivers, the world over, arc known for what they aeliially ihi 
—just ask the Linc«iln «iwner. 

Super Power to Amplify Signals Not Heard 
on Ordinary Receivers 

If you have not hearil a Lineitln, you have no cimception of what 
liipli amplification will <lf», 'rim«; in a station f»n any (»thcr r«^HM«er, 
tune in the same station f»n a Lincoln with cfiiial volume with repula> 
tion in low pf»wer then snap the liiffh |»ower switch, the tri^memloiis 
blast of volume will startle you. This is what you must have to pet 
weak sipnals with h»eal vidiime. 

Every Continent Logged in 2 HourSp 12 Minutes 

t^lIOTKi ^'Sunday m(»riiiiip, Mr, Hollister, I lopped every ci»ntinent 
ill two hfiiirs and elex^n minutes. At sciven AM« Vk2\IE came thru 
P<mm1, a few ■iiiitiiies later, CHIl' also Poiitoise, France, and at seventy- 
thirty F3M’I> came thru with fair volume. At nine AM, LSN 
lluenos Aires and at nine eleven AM Kabat, Marrc»co, was tuned,—com¬ 
pletely the five continents," 


Extra Power Invaluable States Texas Owner 

A recent h'ttf'r rfn'eived friim a man with wide ex|»erience in all short¬ 
wave rftcfdvnrs states: "The pain is unbfdicfable to persons whf» ha>e 
liearfl othi->r SW rei'cifers. I usually run any ISorth American SW 
stathm I hear on local switch ami have all of the reserve pfiwer ffir 
fisliinp on SW, Ilf'st of all, sensitifity seems al»s<ilutely uniform fin 
all fr4‘f|tn‘ncii‘s which cannot l>e said ff*r all receivers, in fact, no other 
SW I have trit'fl. llelieve me, that extra power is in\aluuhle in 
work if one ho|ies to hear fiireipn stuff to amount to anythinp," 
'fliis man is tellinp yfiu just what to ex|»eet in Lincidn hiph |M>wered 
rccehcrs. lie is verifyinp what Arctic explorers, hrfiaileast enpinf^i^rs. 
ami hundreds of Lincoln owners have prf>ved without a 4|uf>stiun of a 
iloubt, 

Fr«im the tropical junplf^ of Clolomhiu. Sfiuth America, comes the 
follow inp reiMirt. "1 take pleasure in writinp you that the Lincoln 
rcccivi‘r ordercfl frfiin yf>u last Dcccmlier arriveil in excellent order 
and tliat no tmuble whatever was cxpt'rienCfMl in installation. It is 
pivitip the most w<mflerful reception ami 1 wish to eoiipratulate you 
on Ituf inp prtMliiei'fl a masterpiece. It hrinps in stations from extreme 
ills lances, with Preat volume and clarity, lM»th American and Euro¬ 
pean, llufc listcmil to Vk2ME^ Sidney, Australia, on Sumlays with 
i^xccllent volume which is somethiiip around 6,(K)0 miles distant from 
this iMiint, It is withfiut a doiiht the fini'st battery o|»eratOfl receiver 
tf» l>e hafi and apain let me express nty appreciatifm for yfiur prompt 
and careful attention to nty oriler," 'I'ltis man is in the worst loeation 
in the wftrlil near the equator where radio reception is ordinarily 
imiHtssihlc, 

iliiilt anil actually tested on the air by competent enpineers, 
Finislii'd in Iteaiitiful hiplily polishetl silver nickel. 

You ran own a liipli |M»wered Lineulii—they do not cost as mueh us 
yitu think. 

V^ rite at once fur new prices for demonstrator effective for the next 
thirty days. 
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andM^lNOW! 


LINCOLN 

DE HJXE-SW-S2 


LINCOLN RADIO CORPORATION 

Dept. RC-5. 329 S. Wood St.. CHICAGO. ILL 

Fiease send descriptive literature to NAI\IE._. .. __ 


ADDRESS.. 


..CITY., 


STATE. 


















